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(54) RENTAL SYSTEM FOR MOVABLE BODY SUCH AS VEHICLE 


(57) The present invention is a movable body man- 
agement system which can appropriately calculate a 
movable body fee according to availability etc and flex- 
ibly and effectively allow movable bodies to be used 
Each of vehicles such as cars and bicycles has a GPS 
capability to detect a current position of its own at a 
specified time interval The system transmits informa- 
tion indicating the detected current position to an oper- 
ating company for managing current positions of re- 


spective vehicles When each of vehicles such as bicy- 
cles is rented out to a member and is used, the system 
stars measuring a traveling distance and a traveling 
time When the use of the vehicle ends, the system 
transmits the measured traveling distance and traveling 
time to a server apparatus in the operating company 
The operating company's server apparatus calculates 
the fee for settlement according to the transmitted 
traveling distance and traveling time 



Printed by Jouve 75001 PARIS (FR) 


1 


EP 1 304 636 A1 


2 


Description 

Technical Field 

[0001] The present invention relates to a movable 
body rental system, a movable body management sys- 
tem, a movable body apparatus, a movable body man- 
agement apparatus, a movable body rental method, a 
movable body management method, and a recording 
medium for recording programs to implement these 
methods for renting out movable bodies such as bicy- 
cles, cars, etc with some charge 

Background Art 

[0002] Conventionally, there is provided a movable 
body rental service for renting out movable bodies such 
as bicycles and cars A user is given permission to rent 
a movable body at a specified lending location and re- 
turns that movable body to the specified return location 
after use In this case, the rental fee as a charge forthe 
movable body is often determined by the period from 
the time when the movable body is lent to the time when 
it is returned to the return location 
[0003] According to a rental agreement, fiat rates may 
be settled depending on lending periods from the time 
of lending to the time of return, eg,by setting a speci- 
fied fee for four hours and another specified fee for up 
to eight hours over four hours In rental services of mov- 
able bodies, rental fees are often determined according 
to periods of lending movable bodies 
[0004] In a long-term lease contract, a user rents a 
movable body such as a car for a relatively long period 
such as three or five years As a charge for using the 
movable body, a lease fee is calculated by dividing a 
purchase pnce of the movable body by the number of 
months for three or five years and multiplying the result 
by a specified interest rate Also in this case, the lease 
fee is determined according to the lending period forthe 
movable body 

[0005] An invention of the car rental system is dis- 
closed in Japanese Patent Application Laid-Open Pub- 
lication No 6-68095 In this system, the central control 
apparatus manages a plurality of rental cars, allowing 
users to use nearby rental cars This invention automat- 
ically determines whether the user is eligible to rent a 
car, and calculates the rental fee 
[0006] In the rental or lease service for movable bod- 
ies as mentioned above, the rental or lease fee is deter- 
mined by a period of renting out the movable body Ac- 
cordingly, after a user rents the movable body such as 
a bicycle or a car, the constant fee is charged regardless 
of whether the user uses the rented movable body or 
not 

[0007] Namely, in the case of the same lending peri- 
od, the charge is unchanged regardless of whether the 
movable body covers a long or short distance When the 
rented movable body covers a short distance, the user 


may consider the charge is comparatively high. 
[0008] In the movable body rental system, the user 
must rent the movable body such as a bicycle or a car 
and return it to a specified return location The return 
5 location may be the same as or different from the lending 
location An attempt is made to improve the conven- 
ience for users by settling a plurality of lending and re- 
turn locations 

[0009] There may be the case where it is difficult to 

10 find a lending location for movable bodies or there are 
Ifmited number of lending locations If there are limited 
number of locations for returning movable bodies, it may 
be impossible to flexibly and effectively use movable 
bodies for the rental system 

15 [001 0] These problems also apply to the invention of 
the car rental system described in Japanese Patent Ap- 
plication Laid-Open Publication No 6-68095 When 
movable bodies are rented automatically like the inven- 
tion of the car rental system described in Japanese Pat- 

20 ent Application Laid-Open Publication No 6-68095, the 
reliable authentication must be conducted for renting 
movable bodies for rent to only eligible users 
[0011] In order to rent and use movable bodies such 
as cars according to the clear and economical fee struc- 

25 tu re, there is a demand for a system which allows nearby 
movable bodies to be used readily and permits only au- 
thenticated users to rent out movable bodies 

Disclosure of the invention 

30 

[0012] The present invention has been made in con- 
sideration of the foregoing It is therefore an object of 
the present invention to provide a movable body rental 
system, a movable body management system, a mov- 

35 able body apparatus and a movable body management 
apparatus used in these systems, and a recording me- 
dium to record programs executed on each apparatus 
for appropriately calculating the movable body charge 
according to availability and flexibly and effectively us- 

40 ing movable bodies 

[0013] In order to achieve this object, a movable body 
rental system according to the present invention has a 
plurality of movable body apparatuses and a movable 
body management apparatus to manage the plurality of 

45 movable body apparatuses, wherein each of the plural- 
ity of movable body apparatuses comprises: authenti- 
cation information transmission means for transmitting 
authentication information to the movable body man- 
agement apparatus; authentication result information 

50 reception means for receiving authentication result in- 
formation returned in response to the authentication in- 
formation; lock means for preventing the use of the mov- 
able body apparatus; lock control means for controlling 
the lock means according to the authentication result in- 

55 formation received by the authentication result informa- 
tion reception means; distance measuring means for 
measuring mileage; distance information transmission 
means for transmitting information indicating mileage 
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measured by the distance measuring means to the mov- 
able body management apparatus; time measuring 
means for measuring the driving time; and time informa- 
tion transmission means for transmitting information in- 
dicating the driving time measured by the time measur- 
ing means to the movable body management appara- 
tus The movable body management apparatus consti- 
tuting this system comprises: authentication information 
reception means for receiving the authentication infor- 
mation from the movable body apparatus; authentica- 
tion result information transmission means for transmit- 
ting authentication result information corresponding to 
the authentication information received by the authenti- 
cation information reception means to the movable body 
apparatus; distance information reception means for re- 
ceiving information indicating the mileage from the mov- 
able body apparatus; time information reception means 
for receiving information indicating the driving time from 
the movable body apparatus; fee calculation means for 
calculating a fee for the movable body apparatus ac- 
cording to the mileage received by the distance infor- 
mation reception means and the driving time received 
by the time information reception means; and settlement 
means for performing settlement processing according 
to the use of the movable body apparatus based on a 
calculation result of the fee calculation means 
[0014] In this movable body rental system, the mova- 
ble body apparatus transmits authentication information 
about a user who intends to use a movable body The 
movable body management apparatus receives this in- 
formation The movable body management apparatus 
transmits authentication result information correspond- 
ing to the received authentication information to the 
transmitting movable body apparatus The authentica- 
tion result information includes information indicative of 
whether the authentication is obtained normally 
[001 5] The movable body apparatus receives the au- 
thentication result information from the movable body 
management apparatus According to this authentica- 
tion result information, the lock control means controls 
the lock means Namely, when the authentication result 
information indicates the successful authentication, the 
lock is released to enable operations of the movable 
body apparatus When the authentication result infor- 
mation indicates the unsuccessful authentication, the 
lock is not released 

[001 6] After the authentication is obtained and the 
lock is released, the distance measuring means of the 
movable body apparatus measures the mileage of the 
relevant movable body apparatus The distance infor- 
mation transmission means information indicating this 
mileage to the movable body management apparatus 
Likewise, the time measuring means of the movable 
body apparatus measures the driving time of the rele- 
vant movable body apparatus The time information 
transmission means transmits information indicating 
this driving time to the movable body management ap- 
paratus. 


[0017] In the movable body management apparatus, 
the distance information reception means receives in- 
formation indicating the mileage The time information 
reception means receives information indicating the 

s driving time Based on the information indicating the 
mileage and the information indicating the driving time, 
the fee calculation means of the movable body manage- 
ment apparatus calculates a fee for the movable body 
apparatus The settlement means settles the calculated 

10 fee 

[0018] In order to make the movable body apparatus 
available, authentication must be obtained from the 
movable body management apparatus This allows the 
movable body apparatus to be used by proper users on- 

*5 ly Further, it is possible to calculate a fee for using the 
movable body apparatus based on the mileage and the 
driving time of the movable body Accordingly, it is pos- 
sible to appropriately calculate the fee according to ac- 
tual availability of the movable body apparatus, making 

20 the fee reasonable for users 

[0019] Another movable body rental system accord- 
ing to the present invention has a plurality of movable 
body apparatuses and a movable body management 
apparatus to manage the plurality of movable body ap- 

25 paratuses , wh erei n each of the pi u ral ity of m o vable body 
apparatuses comprises: authentication Information 
transmission means for transmitting authentication in- 
formation to the movable body management apparatus; 
authentication result information reception means forre- 

30 ceiving authentication result information returned in re- 
sponse to the authentication information; lock means for 
preventing the use of the movable body apparatus; lock 
control means for controlling the lock means according 
to the authentication result information received by the 

35 authentication result information reception means; cur- 
rent position detection means for detecting a current po- 
sition at a specified time interval; and current position 
transmission means for transmitting information indicat- 
ing a current position each time the current position de- 

40 tection means detects it 

[0020] In the present invention, the movable body 
management apparatus comprises: authentication in- 
formation reception means for receiving the authentica- 
tion information from the movable body apparatus; au~ 

45 thentication result information transmission means for 
transmitting an authentication result corresponding to 
the authentication information received by the authenti- 
cation information reception means to the movable body 
apparatus; current position reception means for receiv- 

50 ing the information indicating the current position of 
movable body apparatus; mileage measuring means for 
measuring mileage of the movable body apparatus by 
using the current positional information received by the 
current position reception means; driving time measur- 

55 ing means for measuring the driving time of the movable 
body apparatus according to the current positional in- 
formation received by the current position reception 
means; fee calculation means for calculating a fee for 
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the movable body apparatus according to the mileage 
measured by the mileage measuring means and the 
driving time measured by the driving time measuring 
means; and settlement means for performing settlement 
processing according to the use of the movable body 
apparatus based on a calcufation result of the fee cal- 
culation means 

[0021] In this movable body rental system, the mova- 
ble body apparatus transmits authentication information 
about a user who intends to use a movable body The 
movable body management apparatus receives this in- 
formation The movable body management apparatus 
transmits authentication result information correspond- 
ing to the received authentication information to the 
transmitting movable body apparatus The authentica- 
tion result information includes information indicative of 
whether the authentication is obtained normally 
[0022] The movable body apparatus receives the au- 
thentication result information from trie movable body 
management apparatus According to this authentica- 
tion result information, the lock control means controls 
the lock means Namely, when the authentication result 
information indicates the successful authentication, the 
lock is released to enable operations of the movable 
body apparatus When the authentication result infor- 
mation indicates the unsuccessful authentication, the 
lock is not released. 

[0023] After authentication is granted and the lock is 
released, the current position detection means of the 
movable body apparatus detects the current position of 
the movable body apparatus at a specified interval The 
current position transmission means transmits the infor- 
mation indicating the detected current position to the 
movable body management apparatus 
[0024] The current position reception means of the 
movable body management apparatus receives infor- 
mation indicating the current position of the movable 
body apparatus This information is detected and trans- 
mitted from the movable body apparatus at a specified 
time interval Using this information indicating the cur- 
rent position, the mileage measuring means measures 
the mileage of the movable body apparatus The driving 
time measuring means measures the driving time of the 
movable body apparatus based on the information 
which is detected at a specified interval and indicates 
the current position of the movable body apparatus 
[0025] Based on the thus measured mileage and driv- 
ing time, the fee calculation means of the movable body 
management apparatus calculates the fee for the mov- 
able body apparatus The settlement means settles the 
calculated fee 

[0026] In order to make the movable body apparatus 
available, authentication must be obtained from the 
movable body management apparatus This allows the 
movable body apparatus to be used by proper users on- 
ly Further, it is possible to calculate a fee for using the 
movable body apparatus based on the mileage and the 
driving time of the movable body Accordingly, it is pos- 


sible to appropriately calculate the fee according to ac- 
tual availability of the movable body apparatus, making 
the fee reasonable for users 

[0027] Further, it is possible to decrease loads of the 
5 movable body apparatus. In addition, the movable body 
management apparatus can accurately measure and 
manage the mileage and the driving time of the movable 
body apparatus 

[0028] Yet another movable body management sys- 

10 tern according to the present invention has a movable 
body apparatus and a movable body management ap- 
paratus, wherein the movable body apparatus compris- 
es: current position measuring means for measuring a 
current position; and current position transmission 

15 means for transmitting the current positional information 
obtained by the current position measuring means, and 
wherein the movable body management apparatus 
comprises: current position reception means for receiv- 
ing current positional information about the movable 

so body apparatus transmitted from the current position 
transmission means of the movable body apparatus; 
provision request reception means for receiving a pro- 
vision request for positional information about a nearby 
movable body apparatus transmitted from a user's mo- 

25 bile communication terminal; and positional information 
transmission means for transmitting current positional 
information about a nearby movable body apparatus to 
the mobile communication terminal transmitting the pro- 
vision request when the provision request reception 
means receives the provision request 
[0023] in this movable body management system, the 
movable body apparatus uses the current position 
measuring means to measure the current position of it- 
self and transmits this information indicating the current 

35 position to the movable body management apparatus 
The movable body management apparatus uses the 
current position reception means to receive the informa- 
tion indicating the current position from the movable 
body apparatus for identifying and managing current po- 

40 sitions of respective movable body apparatuses 

[0030] The movable body management apparatus 
uses the provision request reception means to receive 
a request for providing positional information about the 
movable body apparatus from the mobile communica- 

^5 tion terminal of a user who wants to use the movable 
body apparatus The provision request reception means 
transmits information indicating the current position of 
the nearby movable body apparatus for requester's mo- 
bile telephone terminal to the corresponding mobile 

50 communication terminal 

[0031] Consequently, the user who wants to use the 
movable body apparatus can quickly find the current po- 
sition of the nearby movable body apparatus and fast, 
surely use the movable body apparatus 

55 [0032] Other and further objects and advantages of 
the invention will become apparent from the following 
description of embodiments 
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Brief Description of the Drawings 
[0033] 

FIG 1 is a block diagram outlining a bicycle rental 
system to which the present invention is applied; 
FIG 2 is a block diagram showing a bicycle control- 
ler section constituting the movable body apparatus 
according to the present invention; 
FIG 3 is a block diagram showing a server appara- 
tus of an operating company to which the movable 
body management apparatus according to the 
present invention is applied; 

FIGS 4, 5, and 6 describe flows of operations in 
association with each other for respective parts of 
the bicycle rental system to which the present in- 
vention is applied; 

FIG 7 is a flowchart describing the calculation of 
bicycle fees in the bicycle rental system to which 
the present invention is applied; 
FIG 3 is a block diagram outlining a car rental sys- 
tem to which the present invention is applied; 
FIG 9 is a block diagram showing a car controller 
section constituting the movable body apparatus 
according to the present invention; 
FIGS 10, 11 , and 12 describe flows of operations 
in association with each other for respective parts 
of the car rental system to which the present inven- 
tion is applied; and 

FIG 13 is a block diagram showing another exam- 
ple of a car controller section constituting the mov- 
able body apparatus according to the present in- 
vention 

Best Mode for Carrying out the Invention 

[0034] The following describes an embodiment of a 
movable body rental system, a movable body manage- 
ment system, a movable body apparatus, a movable 
body management apparatus, a movable body rental 
method, a movable body management method, and a 
movable body apparatus, or a recording medium for re- 
cording programs executed on the movable body man- 
agement apparatus according to the present invention 
with reference to the accompanying drawings 

[First embodiment] 

[0035] The first embodiment of the present invention 
will be described below This embodiment explains an 
example of the present invention applied to a so-called 
bicycle rental system which rents out bicycles as mov- 
able bodies 

[Outline of the bicycle rental system] 

[0036] FIG 1 outlines the bicycle rental system using 
the movable body rental system, the movable body 


management system, the movable body apparatus, the 
movable body management apparatus, the movable 
body rental method, and the movable body manage- 
ment method according to the present invention 
5 [0037] As shown En FIG 1 , a plurality of bicycles 1 A, 

IB, 1C, and so on is movable body apparatuses to be 
lent and is allowed to be dropped off freely Each of rent- 
a-bicycles (hereafter Just referred to as bicycles) 1 A, 1 B, 

IC, and so on receives radio waves from at least two 
70 artificial satellites ST1 and ST2. Each bicycle is mount- 
ed with a GPS (Global Positioning System) apparatus 
which can accurately compute the current position by 
processing data supplied by the radio wave 

[0038] Each of bicycles 1 A, 1 B, 1 C, and so on detects 

*5 the current position of its own at a specified timing In- 
formation indicating the detected current position is 
transmitted to an operating company 2 of the bicycle 
rental system via the artificial satellite 
[0039] As will be described in detail, the operating 

20 company 2 uses the movable body management appa- 
ratus This apparatus receives information indicating the 
current position from bicycles 1A, 1B, 1C, and so on 
transmitted via the artificial satellite and always accu- 
rately manages which btcyde is located at which place 

25 The information indicating the current position transmit- 
ted from bicycles 1A, 1B, 1C, and so on also includes 
movable body identification information for identifying 
each of bicycles 1 A, 1 B, 1 C N and so on. 
[0040] The operating company 2 always precisely 

30 manages current positions of all rent-a-bicycles This 
enables a so-called bicycle drop-off service which saves 
having to return a rented bicycle to a specified return 
location Also as will be described later, a user may re- 
turn the rented bicycle to a specified return location In 

35 this case, the rental fee is discounted 

[0041] A user who wants to use a bicycle in this bicy- 
cle rental system first contracts with the operating com- 
pany 2 to obtain the membership The member is given 
a member number (permission number) and purchases 

40 a virtual currency or a prepaid card for settling the bicy- 
cle fee 

[0042] The prepaid card is, e g , a magnetic recording 
card which magnetically records account information 
corresponding to the paid amount Similarly to the pre- 

45 paid card, the virtual cell is a card-shaped or coin- 
shaped recording medium which records account infor- 
mation corresponding to the paid amount 
[0043] The virtual currency stores account informa- 
tion in virtual currency units only used for the bicycle 

50 rental system The use of this virtual currency unit pro- 
vides the following advantage When there are intensive 
needs for this bicycle rental system and it is difficult to 
rent a bicycle, a conversion rate is increased from the 
virtual currency unit to the normal currency This de- 

55 creases a circulation amount of the virtual currency and 
allows bicycles to be rented easily 
[0044] When there are little needs for the bicycle rent- 
al system and the utilization rate (turnover rate) of bicy- 
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cles is low, a conversion rate is decreased from the vir- 
tual currency unit to the normal currency This increases 
a circulation amount of the virtual currency and expands 
the bicycle utilization rate It becomes possible to control 
the utilization rate of the bicycle rental system etc by 
using the virtual currency unit different from the normally 
circulated ordinary currency unit 
[0045] The first embodiment describes the bicycle 
rental system with an example of using a coin -type vir- 
tual currency When actually renting a bicycle, a mem- 
ber telephones the operating company 2 using his or 
her own mobile telephone terminal 3 The member no- 
tifies the operating company 2 of his or her member 
number or current position and requests to provide the 
positional information indicating the position of a nearby 
bicycle 

[0046] The operating company 2 receives the request 
to provide the positional information indicating the posi- 
tion of a nearby bicycle from the member, and then au- 
thenticates whether or not the requester is a member 
based on the member number When the authentication 
is successful, the operating company 2 searches for an 
available bicycle nearest to the current position of the 
requesting member and transmits the positional infor- 
mation about that bicycle to the mobile telephone termi- 
nal 3 of the requesting member 

[0047] This makes it possible to fast and accurately 
notify the requesting member of the position of the near- 
est available bicycle As shown in the example of FIG 
1, there are three bicycles 1A f 1 B, and 1C near a mem- 
ber having the mobile telephone terminal 3 The re- 
questing member is provided with the positional infor- 
mation about bicycle 1 C nearest to that member 
[0048] The member reaches the position of the in- 
tended bicycle according to the positional information 
from the operating company 2 and loads the virtual cur- 
rency into a loading gate provided on the bicycle As 
mentioned above, the virtual currency stores the paya- 
ble prepaid account information etc The bicycle reads 
the account information (balance information) etc 
stored in the virtual currency and transmits this Informa- 
tion as payable information to the operating company 2 
via the communication network such as a telephone net- 
work 

[0049] Based on the payable information, the operat- 
ing company 2 determines whether the requesting 
member can pay the rental fee generated by renting a 
bicycle When payable, the operating company 2 trans- 
mits permission information for unlocking a bicycle to 
the bicycle which transmitted the payable information 
viathe communication network When receiving the per- 
mission information, the bicycle unlocks itself and ena- 
bles the use of the bicycle by the member 
[0050] In this manner the operating company 2 of the 
bicycle rental system can unlock bicycles by means of 
the remote control operation After unlocking, the sys- 
tem starts measuring the traveling distance (mileage) 
and the traveling time (driving time) for the unlocked bi- 


cycle 

[0051] To cease to use the rented bicycle, the member 
manipulates an end key (service termination button 
switch) to lock the bicycle and transmit the measured 
5 traveling distance and traveling time to the operating 
company 2 via the communication network Based on 
the transmitted traveling distance and traveling time, the 
operating company 2 calculates and settle the bicycle 
rental fee. 

10 [0052] The bicycle rental system according to this em- 
bodiment uses GPS to detect current positions of all bi- 
cycles to be rented. The current positions are transmit- 
ted to the operating company 2 via artificial satellites, 
making it possible to manage which bicycle is [ocated 

'5 at which position As mentioned above, IX is possible to 
provide a bicycle drop-off service and notify members 
of positions of nearby bicycles fast and accurately 
[0053] As mentioned above, the system can calculate 
the bicycle fee based on the information indicating the 

20 actual usage of bicycles such as the traveling distance 
and the traveling time of the rented bicycle A conven- 
tional system offers a fixed fee based on usage times 
even if the bicycle traveling distances differ Unlike this 
system, the system according to the embodiment can 

25 properly calculate and settle the fee without causing 
feelings of inequality 

[0054] The communication network such as already 
prepared telephone networks is used for communica- 
tion among the member's mobile telephone terminal 3, 
30 each of bicycles 1 A, 1 B, and 1 C, and the operating com- 
pany 2 Appropriate information communication is avail- 
able among the member's mobile telephone terminal 3 P 
each of bicycles 1A, 1 B, and 1C, and the operating com- 
pany 2 

35 

[Movable body apparatus (bicycle control section}] 

[0055] Then, the movable body apparatus according 
to this embodiment will now be described In this em- 

40 bodimentj the movable body apparatus is a bicycle As 
mentioned above, the bicycle is mounted with a bicycle 
controller section 11 for performing processes such as 
detecting its own current position FIG 2 is a block dia- 
gram for explaining the bicycle controller section 11 

45 mounted on the bicycle as the movable body apparatus 
in this embodiment 

[0056] As shown in FIG 2, the bicycle controller sec- 
tion 11 in this embodiment mounted on bicycles 1 A, 1 B, 
1C, and so on includes a microcomputer 111 The mi- 
50 crocomputer 111 controls each part of the bicycle con- 
troller section 11 

[0057] As shown in FIG 2, the bicycle controller sec- 
tion 11 according to this embodiment comprises a posi- 
tion measuring section 112, a data communication sec- 
55 tion 113, a traveling distance measuring section 114, a 
traveling time measuring section 115, a lock control sec- 
tion 1 1 6, a lock mechanism 1 1 7, an end key 1 1 8, a mem- 
ory section 11 9, a data I/O section 1 20 having a loading 
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section for virtual currencies, and an LCD (Liquid Crystal 
Display) 

[0058] A member purchases a virtual currency 130 
beforehand As mentioned above, the virtual currency 
stores account information corresponding to the amount 
paid by the member Normally, a member carries the vir- 
tual currency 130 As wili be described later, the virtual 
currency is loaded Into the virtual currency loading sec- 
tion provided on a bicycle to be rented and Is used for 
settlement when the member stops using the bicycle 
[0059] In FIG 2, the position measuring section 112 
is equivalent to a GPS apparatus and receives a radio 
wave from the artificial satellite The position measuring 
section 112 calculates data provided from the received 
radio wave to detect the current position of a local ap- 
paratus, i e , a bicycle which mounts this section Infor- 
mation indicating the current position detected by the 
position measuring section 112 is supplied to the data 
communication section 113 via the microcomputer 111 
[0060] The data communication section 11 3 transmits 
the information indicating the current position of its own 
detected at a specified timing to the operating company 
2 via artificial satellites Further, the data communication 
section 113 implements communication with the oper- 
ating company 2 or the member's mobile telephone ter- 
minal through the use of a communication network, i e t 
a telephone network in this embodiment 
[0061] The traveling distance measuring section 114 
measures a bicycle's traveling distance (mileage) In 
this embodiment, for example, the traveling distance is 
measured based on the circumference length and the 
number of revolutions of a bicycle wheel The mileage 
measured by the traveling distance measuring section 
114 is supplied to the microcomputer 111 and is man- 
aged there 

[0062] The traveling time measuring section 115 
measures the traveling time (driving time) and is 
equipped with a timer (dock circuit) In this embodiment, 
thetraveling time measuring section 115 includes a sen- 
sor for detecting whether the relevant bicycle's wheel is 
rotating This section measures the time during which 
the bicycle wheel is rotating to determine the traveling 
time The measured traveling time is supplied to the mi- 
crocomputer 111 and is managed there 
[0063] The lock control section 116 controls the lock 
mechanism 1 1 7 provided on each bicycle Under control 
of the microcomputer 111, the lock control section 116 
controls the lock mechanism 117 to lock the bicycle 
mounted with bicycle controller section 1 1 for disabling 
the use of the bicycle or unlock the bicycle for enabling 
its use 

[0064] The lock mechanism 117 is installed on either 
or both of bicycle's front and rear wheels and locks or 
unlocks the bicycle In this embodiment, the lock mech- 
anism locks a bicycle by clamping its wheel from a di- 
rection crossing a rotation direction of the bicycle wheel 
The lock mechanism configuration is not limited thereto 
and may employ various mechanisms which prevent a 


bicycle wheel from rotating 

[0065] The end key 1 18 is provided on the bicycle con- 
troller section 11 and is operated by a member at the 
end of the bicycle use When this end key 118 is 

5 pressed, the microcomputer 111 can detect that the 
member has ceased using the bicycle 
[0066] The memory section 1 1 9 stores and maintains 
various information For example, this section records 
various types of data and parameters such as the 

10 traveling distance and the traveling time It is possible 
to read and use data or parameters recorded on the 
memory section 119 as needed and delete unnecessary 
data or parameters 

[0067] The data I/O (Input/Output) section 120 in- 
'5 eludes the virtual currency loading section, reads nec- 
essary information such as account information (bal- 
ance information) recorded in the virtual currency and 
supplies this information to the microcomputer 111 
Based on balance update information from the micro- 
20 computer 1 1 1 , the data I/O section 1 20 updates the bal- 
ance recorded in the virtual currency 
[0068] The data I/O section 1 20 works as an interface 
between the virtual currency 130 and the microcomput- 
er 111 in the bicycle controller section 11 The LCD 121 
25 connected to the microcomputer 111 displays various 
guidance messages, alarm messages, and other nec- 
essary information under control of the microcomputer 
111 

30 [Movable body management apparatus in the operating 
company 2] 

[0069] The following describes a movable body man- 
agement apparatus installed in the operating company 

35 2 according to this embodiment FIG 3 is a block dia- 
gram illustrating an operating company server appara- 
tus (hereafter simply referred to as a server apparatus) 
functioning as a movable body management apparatus 
installed in the operating company 2 according to this 

40 embodiment 

[0070] As shown in FIG 3, a server apparatus 21 in- 
stalled in the operating company 2 according to this em- 
bodiment comprises a computer 21 1 , a positional infor- 
mation measuring section 212, a data communication 

45 section 213, a hard disc 21 4 for creating a management 
database (hereafter abbreviated as management DB), 
and a monitor apparatus 215 

[0071] The computer 211 includes ROM, RAM, EEP- 
RQM, etc (not shown) and controls each part of server 

50 apparatus 21 according to this embodiment The com- 
puter 211 also provides control to search for a bicycle 
nearest to a member according to his or her request and 
unlock the bicycle The computer 211 performs process- 
ing such as calculating a bicycle fee based on the 

55 traveling distance and the traveling time transmitted 
from the bicycle controller section 11 
[0072] The position measuring section 212 is con- 
nected to a reception antenna 2A which receives a radio 
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wave from the artificial satellite The position measuring 
section 212 receives information indicatingthe current 
bicycle positron transmitted via the artificial satellite from 
the bicycle controller section 11 mounted on each bicy- 
cle and analyzes this information to detect the current 
position of each bicycle The detected current position 
of each bicycle is stored in the management database 
(hereafter referred to as the management DB) via the 
computer 21 1 for managing the current position of each 
bicycle 

[0073] As mentioned above, the data communication 
section 213 enables communication with the member's 
mobiietelephoneterminal 3 or the bicycle controller sec- 
tion 11 via the telephone network Using the antenna 
2B, the data communication section 213 receives infor- 
mation such as a request to provide the bicycle's posi- 
tional information and payable information transmitted 
via the mobile telephone terminal 3 and the mileage and 
the usage time transmitted from the bicycle controller 
section 11 The received information is demodulated 
and is supplied to the computer 211 
[0074] Jn response to a member's request to provide 
positional information about a bicycle, the system re- 
trieves the positional information about a bicycle nearest 
to the requesting member In addition to this positional 
information, the system provides permission informa- 
tion, settlement information, etc These pieces of infor- 
mation are transmitted to the telephone network from 
the computer 211 via the data communication section 
213 and the antenna 2B, and are finally delivered to the 
requesting member's mobile telephone terminal 3 orthe 
bicycle controller section 11 

[0075] The hard disc 21 4 stores the management DB 
The management DB is used for managing the current 
position of each bicycle and member information such 
as the past usage of bicycles by each member The 
monitor apparatus 215 displays current bicycle posi- 
tions, various guidance messages, alarm messages, 
and other necessary information under control of the mi- 
crocomputer 211 

[Bicycle rental system operations] 

[0076] The following describes operations of the bicy- 
cle rental system according to this embodiment with ref- 
erence to flowcharts in FIGS. 4 to 6 In these figures, 
steps between S101 and S111 correspond to process- 
ing for a member as a rent-a-bicycle user 
[0077] Steps between S201 and S21 0 correspond to 
processing in the bicycle controller section 11 of the 
rent-a-bicycle Steps between S301 and S3 11 corre- 
spond to processing in the operating company 2 
[0078] As mentioned above, each rent-a-bicycle in 
this bicycle rental system is mounted with the bicycle 
controller section 11 The position measuring section 
1 12 in the bicycle controller section 1 1 receives a radio 
wave from the artificial satellite at a specified interval 
The position measuring section 112 analyzes datasup- 
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plied from the received radio wave to detect the accurate 
current position of its own and supplies the microcom- 
puter 111 with this positional information 
[0079] The microcomputer 111 transmits information 

5 indicating the current position obtained from the position 
measuring section 112 and its own identification infor- 
mation (movable body identification information) via the 
data communication section 113 This information is 
sent to the operating company 2 via the artificial satel- 

io lites. The process at step S201 in FIG 4 is equivalent 
to detecting and transmitting the current position of its 
own bicycle This process is periodically performed in 
the bicycle controller section 11 mounted on each bicy- 
cle 

is [0080] Using the antenna 2A> the operating company 
2 receives each bicycle's current positional information 
transmitted from each bicycle'sbicycle controller section 
11 via the artificial satellites and supplies this informa- 
tion to the positional information measuring section 212 

20 The positional information measuring section 212 ana- 
lyzes the current positional information received from 
each bicycle, detects the current positional information 
about each bicycle and the movable body identification 
information, and supplies these pieces of information to 

25 the computer 211 

[0081] The computer 211 stores or updates each bi- 
cycle's current positional information from the positional 
information measuring section 212 and the movable 
body identification information by keeping the corre- 

30 spondence therebetween in the management DB on the 
hard disc 214 for management The process at step 
S301 in FIG 4 is equivalent to receiving and managing 
the current positional information transmitted from each 
bicycle's bicycle controller section 11 

35 [0082] In this way, the bicycle rental system according 
to this embodiment always manages the current posi- 
tion of each bicycle Incidentally, a user who wants to 
use a bicycle in the bicycle rental system according to 
this embodiment first registers for the ope rating compa- 

40 ny 2 as a member to obtain a member number or a per- 
mission number (step S101) 

[0083] For the member registration, an application 
form is submitted to the operating company The appli- 
cation form should contain an address, name, age, fi- 

45 nancial institution's account number, etc of a user who 
wants to rent a bicycle To complete the member regis- 
tration , th e u ser m ay d irectly vis it th e operati n g company 
2 Alternatively, the user may mail the application form 
filled with necessary items to the operating company 2 

50 [0084] Afterthe member registration is completed, the 
server apparatus 21 in the operating company 2 man- 
ages the member's information such as his or her ad- 
dress, name, age, financial institution's account 
number, etc by recording this information in the man- 

55 agement DB on the hard disc 214 

[0085] After completion of the member registration, a 
new member is given a permission number and pur- 
chases the virtual currency 130 (step S102) When the 
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registered member who purchased the virtual currency 
130 wants to use a bicycle in the bicycfe rental system 
that membertelephones to the operating company 2 by 
using his or her own mobile telephone terminal 3. By 
doing this, the member notifies the operating company 
2 of his or her current position, permission number, etc 
and requests to retrieve a nearby bicycle Namely, the 
member sends a bicycle retrieval request to the operat- 
ing company 2 (step S1 03) 

[0086] The operating company 2 receives the bicycle 
retrieval request from the member's mobile telephone 
terminal 3 via the antenna 2B and the data communica- 
tion section 213 (step S302) The computer 211 refer- 
ences the management DB on the hard disc 214 and 
retrieves an available bicycle nearest to the member 
who sent the bicycfe retrieval request. The operating 
company transmits the positional information, the iden- 
tification number (bicycle retrieval number), etc about 
the nearby bicycle to the telephone network via the data 
communication section 21 3 and the antenna 2B, and fi- 
nally to the requesting member's mobile telephone ter- 
minal 3 (step S303) 

[0087] The member's mobile telephone terminal 3 re- 
ceives the positional information and the identification 
number (bicycle retrieval number or password) about 
the nearby bicycle from the operating company 2 (step 
S1 04) The member hangs up the mobile telephone ter- 
minal 3 to disconnect the telephone line and searches 
for the nearby bicycle based on the received positional 
information The member picks up the mobile telephone 
terminal 3 and enters the bicycle's identification number 
(bicycle retrieval number) obtained at step S1 04 to call 
the nearby bicycle (step S105) 

[008B] The bicycle's bicycle controller section 11 re- 
ceives the bicycle retrieval number assigned to the bi- 
cycle via the data communication section 113 The mi- 
crocomputer 1 1 1 flashes the LCD 1 21 to notify the mem- 
ber of the bicycle position (step S202) 
[0089] In this embodiment, when the member reach- 
es a place where the intended bicycle is stationed, the 
member telephones to the operating company 2 by us- 
ing his or her mobile telephone terminal 3 The member 
enters the permission number (member number) as- 
signed to him or her by operating dial keys on the mobile 
telephone terminal 3, transmits this number to the oper- 
ating company 2, and disconnects the line (step S1 06) 
[0090] The member loads his or her own virtual cur- 
rency 130 into the data I/O section 120 of the bicycle's 
bicycle controller section 11 As mentioned above, the 
data I/O section 120 reads the account information (bal- 
ance information) recorded on the virtual currency 130 
and supplies this information to the microcomputer 111 
The microcomputer 111 transmits the account informa- 
tion to the operating company 2 via the data communi- 
cation section 1 1 3 (step S1 07) 

[0091] In the operating company 2, the computer 21 1 
in the server apparatus 21 receives the permission 
number via the data communication section 213 and au- 


thenticates whetherthe member is assigned a valid per- 
mission number (step S304) Further, the computer 211 
in the server apparatus 21 determines whether the ac- 
count information transmitted at step S107 indicates a 
5 payable amount, i.e , whether the member can use a 
bicycle (step S305) 

[0092] When the authentication is successful at step 
S305 and the virtual currency 1 30 keeps a sufficient bal- 
ance, the computer 211 in the server apparatus 21 
10 transmits the permission information to the bicycle con- 
troller section 11 loaded with the virtual currency via the 
data communication section 213 

[0093] The processes at steps S1 06 and 304 are also 
available by performing communication between the bi- 

15 cycle controller section 1 1 and the server apparatus 21 
in the operating company 2 without using the member's 
mobile telephone terminal 3 For example, the virtual 
currency 130 may be configured to record not only the 
account information, but also the member number It 

20 may be preferable to transmit the member number and 
the account information (availability information) to the 
server apparatus 21 in the operating company 2 This 
allows the server apparatus 21 in the operating compa- 
ny 2 to authenticate the member and inquire the balance 

25 of the virtual currency 1 30 

[0094] The bicycle controller section 11 receives the 
permission information via the data communication sec- 
tion 113 and controls the lock control section 116 to un- 
lock the bicycle's lock mechanism 117 (step S203) The 
microcomputer 111 in the bicycfe controller section 11 
controls the traveling distance measuring section 1 1 4 to 
start measuring the traveling distance and controls the 
traveling time measuring section 1 15 to start measuring 
the traveling time (step S204) 

35 [0095] The microcomputer 111 determines whether 
the member user has finished using the bicycle, i e , 
whetherthe end key 118 is pressed (step S205) When 
it is determined that the end key 118 is not pressed as 
a result of the process at step S205, the process from 

40 step S204 is repeated to continue measuring the bicy- 
cle's traveling distance and traveling time 
[0096] When it is determined that the end key 11 8 is 
pressed as a result of the process at step S205, the mi- 
crocomputer 111 controls the lock control section 116 

45 which then controls the lock mechanism to lock the bi- 
cycle (step S206) At this point, the use of the bicycle 
terminates 

[0097] As mentioned above, the traveling distance 
measuring section 1 1 4 has measured the traveling dis- 

50 tance The traveling time measuring section 115 has 
measured the traveling time The microcomputer 111 in 
the bicycle controller section 11 transmits the thus 
measured traveling distance and time to the telephone 
network in this embodiment via the data communication 

55 section 113, then finally to the operating company 2 
{step S207) 

[0098] The operating company 2 receives the infor- 
mation indicating the mileage and the driving time from 
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the bicycle controller section 11 (step S306) Using the 
received information, the operating company's server 
apparatus 21 calculates the bicycle fee (step S307) As 
will be described later in detail, the fee calculation at 
step S307 is based on the traveling distance and the 
traveling time of the bicycle that has been used 
[0099] The computer 21 1 in the operating company's 
server apparatus 21 determines whether the virtual cur- 
rency 130 keeps the balance sufficient to pay the fee 
(step S308) This process is based on the account in- 
formation (payable Information) in the virtual currency 
130 received at step S305 and the fee calculated at step 
S307 

[0100] When it is determined that the balance ofthe 
virtual currency 130 is insufficient as a result ofthe proc- 
ess at step S308, the computer 21 1 in the server appa- 
ratus 21 creates reminder information The computer 
transmits this Information to the member's mobile tele- 
phone terminal 3 via the data communication section 
213 (step S309) Transmitting the reminder information 
at step S309 warns the member user that the balance 
of the virtual currency 130 is insufficient 
[0101] The member user's mobile telephone terminal 
3 receives the reminder information from the operating 
company's server apparatus 21 (step S1 OS) The mobile 
telephone terminal 3 displays a message on its LCD or 
uses a voice capability to notify the member of the in- 
sufficient balance remaining in the virtual currency 130 
loaded into the rented bicycle, 

[0102] The member transmits his or her payment in- 
tention to the server apparatus 21 in the operating com- 
pany 2 (step S1 09) by operating his or her mobile tele- 
phone terminal 3, e g , operating specified keys thereon 
The server apparatus 21 in the operating company 2 re- 
ceives the payment intention from the member's mobile 
telephone terminal 3 (step S310) 
[01 03] When the balance of the virtual currency 1 30 
is insufficient in this embodiment, the server apparatus 
21 in the operating company 2 transmits a reminder to 
the member and confirms the member's payment inten- 
tion The member user is accurately notified of the state 
of the bicycle fee payment, eliminating worry about the 
payment 

[0104] In this embodiment, only members can use 
rent-a-bicycles According to the above-mentioned 
processes at steps S106 and S304, the server appara- 
tus 21 in the operating company 2 can manage which 
bicycle is rented out to which member 
[0105] When the balance of the virtual currency 130 
is insufficient, the shortage can be adjusted later on If 
a member user is not notified of the insufficient balance 
as needed, the member cannot know when the balance 
shortage occurred, and may worry about this 
[0106] A sequence of processes at steps S309, S108 
S109, and S310 is used to issue a reminder to notify 
that the balance in the virtual currency 130 has become 
insufficient. The system transmits a reminder to notify 
the member of the insufficient balance in the virtual cur- 


rency 130 by requesting this member to enter confirma- 
tion for the reminder This notification allows the mem- 
berto recognize that he orshe must adjustthe shortage 
[0107] The computer 21 1 in the server apparatus 21 

5 may determine that the virtual currency 130 does not 
record an insufficient balance at step S308 In addition, 
the computer may receive the payment intention from 
the member at step S3 10 When both of these condi- 
tions are satisfied, that computer creates balance up- 

10 date information for the virtual currency 130 according 
to the bicycle fee calculated at step S307 The computer 
then transmits that information to the bicycle controller 
section 11 of the rental expired bicycle (step S311) 
[01 08] Here, the balance update information indicates 

15 the final balance obtained by subtracting the most re- 
cent fee from the first balance The rental expired bicy- 
cle's bicycle controller section 11 receives the balance 
update information from the server apparatus 21 via the 
data communication section 113 and supplies this infor- 

20 mation to the microcomputer 111 {step S208) 

[01 09] The microcomputer 111 uses the data I/O sec- 
tion 120 to update the balance for the virtual currency 
130 loaded in this section (step S209). Due to this op- 
eration, the virtual currency 130 maintains the final bal- 

25 a nce with the most recent bicycle fee subtracted 

[01 1 0] After updating the balance in the virtual curren- 
cy 130, the microcomputer 111 in the bicycle controller 
section 11 controls the loading section for virtual curren- 
cies in the data I/O section 120 to eject the virtual cur- 

30 rency 130 from the loading section and return it to the 
member (step S21 0) The member receives the virtual 
currency 130 ejected from the loading section for virtual 
currencies in the bicycle controller section 11 (step 
S110) This completes the use of the rented bicycle and 

35 the settlement processing (step S111) 

[0111] At step S206 in FIG 5, it is necessary to con- 
firm that the bicycle completely stops and lock the bicy- 
cle by using the lock mechanism 1 1 7 It may be prefer- 
able to warn a user, e g , by displaying a confirmation 

40 message for locking on the LCD 121 in the bicycle con- 
troller section 11 and then lock the bicycle Further, it 
may be preferable to request the user to enter confirma- 
tion after warning 

45 [Calculating the fee] 

[0112] The following specifically describes calculation 
of the bicycle fee performed at step S307 in FIG 8 As 
mentioned above, the bicycle rental system according 
50 to this embodiment calculates the fee based on the 
traveling distance and the traveling time of the rental ex- 
pired bicycle 

[0113] In the description to follow, the traveling dis- 
tance is assumed to be L1 and the traveling time is as- 
55 sumed to be Tx As mentioned above, traveling distance 
L1 is measured in the traveling distance measuring sec- 
tion 114 ofthe bicycle controller section 11 and indicates 
a distance actually covered by the bicycle Also as men- 
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tioned above, traveling time Tx is measured in the 
traveling time measuring section 115 of the bicycle con- 
troller section 11 and represents a time duration of wheel 
rotation after the bicycle is unlocked 
[0114] In this embodiment, fee M1 is calculated ac- 
cording to equation (1 ) to follow 

Fee M1 - L1 XkUTxxk2 (1) 

In this equation (1), coefficient k1 is used for converting 
traveling distance L1 to a fee Coefficient k2 is used for 
converting traveling time Tx to a fee 
[0115] Coefficients k1 and k2 are defined so that the 
fee can be discounted when the member returns the bi- 
cycle to a specified return location or can be increased 
when the member drops off the bicycle Namely, coeffi- 
cient k1 is predetermined according to the traveling dis- 
tance and whether or not the bicycle is dropped off Co- 
efficient k2 is predetermined according to traveling time 
Tx and whether or not the bicycle is dropped off 
[0116] FIG. 7 is a flowchart explaining processes for 
calculating the bicycle fee and updating the balance in 
the virtual currency 130 performed in the server appa- 
ratus 21 of the operating company 2 according to this 
embodiment In this embodiment, as mentioned above, 
the bicycle's traveling distance and time are measured 
in the traveling distance measuring section 1 1 4 and the 
traveling time measuring section 115 of the bicycle con- 
troller section 11 mounted on the bicycle When the end 
key 11 8 is operated to terminate the use of the bicycle, 
the bicycle controller section 11 transmits the measured 
traveling distance and time to the server apparatus 21 
of the operating company 2 via the telephone network 
[0117] The server apparatus 21 of the operating com- 
pany 2 receives the traveling distance (step S401 ) and 
the traveling time {step S4Q2) transmitted from the bicy- 
cle controller section 11 via the telephone network 
[0118] The server apparatus 21 receives current po- 
sitional information (step S403) indicating the current 
position transmitted from the rental expired bicycle's bi- 
cycle controller section 11 via the artificial satellites. At 
step 403, a return location of the rental expired bicycle 
is specified It is possible to determine whether that bi- 
cycle is returned to the specified return location or is 
dropped off 

[0119] The computer 211 of the server apparatus 21 
determines distance coefficient k1 and time coefficient 
k2 (step S404) according to traveling distance L1 r 
traveling time Tx, and the return location The computer 
then calculates the bicycte's fee M1 (step S405) by ap- 
plying traveling distance L1, traveling timeTx, distance 
coefficient k1 , and time coefficient k2 to the above-men- 
tioned equation (1) 

[01 20] As mentioned above, the computer 21 1 of the 
server apparatus 21 determines whether the balance in 
the virtual currency 130 is enough to settle fee M1 (step 
S406) When determining that the balance is insuffi- 


cient, the computer transmits reminder information (re- 
minder message) to confirm the payment intention of the 
bicycle's member user 

[0121] The computer 211 in the server apparatus 21 

s creates the balance update information when determin- 
ing thatthe balance in the virtual currency 130 is enough 
to settle fee M1 at step S406 or after issuing a reminder 
at step S407 The computer transmits that information 
to the intended bicycle controller section 11 to update 

10 the balance in the virtual currency 130 (step S408) 
[0122] In this manner, it is possible to determine the 
bicycle fee according to the actual usage of the bicycle 
based on the traveling distance and the traveling time 
for riding a bicycle 

f5 [0123] In the bicycle rental system according to this 
embodiment, GPS allows the server apparatus in the 
operating company 2 to always accurately manage cur- 
rent positions of all rent-a-bicycles This enables a com- 
plete drop-off service of bicycles Consequently, there 

50 is no need to secure many return locations for bicycles 
[0124] A member who wants to rent a bicycle can find 
a location of a nearby bicycle according to information 
from a member terminal in the operating company 2 
The member need not go to a place for renting bicycles 

55 and can fast rent and use a bicycle The bicycle fee is 
calculated according to the traveling distance and the 
traveling time of a bicycle It is possible to set a reason- 
able fee and provide a fee structure beneficial to users 
[01 25] Different bicycle fees can be set depending on 

30 whether the user drops off a bicycle or returns it to a 
specified return location It is possible to provide a dis- 
tinguished fee structure and constitute a bicycle rental 
system advantageous to users 
[01 26] The bicycle is provided with a lock mechanism 

35 having a permission capability This lock mechanism al- 
lows only an authenticated and permitted memberto un- 
lock the bicycle Accordingly, it is possible to prevent a 
user other than members from illegally using bicycles in 
the bicycle rental system and always provide only mem- 

40 bers with nearby bicycles 

[Other examples] 

[0127] The above-mentioned embodiment establish- 
es es the bicycle rental system as simply as possible by 
using existing infrastructures However, the present in- 
vention is not limited thereto and may be embodied as 
follows 

so [Automatically detecting the member's current position] 

[0128] In the above-mentioned embodiment, the 
server apparatus 21 of the operating company 2 is no- 
tified of the position or the member number of a member 
55 who wants to rent a bicycle through a member's own 
action For example, the member orally telephones to 
the operating company by using the member's mobile 
telephone terminal 3 Alternatively, the member oper- 
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ates keys on the mobile telephone terminal 3 However 
the present invention is not limited thereto 
[0129] For example, it may be preferable to have the 
member carry a mobile communication terminal 
equipped with a GPS apparatus and manage the mem- 
ber's current position in the same manner as for bicy- 
cles In this case, it is not necessary to always manage 
the member's current position Only when a request is 
issued to provide the bicycle's positional information, it 
may be preferable to detect the member's current posi- 
tion by using GPS and transmit the detected position to 
the server apparatus 21 of the operating company 2 
[0130] The current position of the mobile telephone 
terminal 3 may be detected by using signals from a plu- 
rality of nearby base stations The detected current po- 
sition may be transmitted to the server apparatus 21 of 
the operating company 2 In this case, the system is con- 
figured to receive signals from at least three adjacent 
base stations It is possible to locate the member's po- 
sition by using the triangulation method based on the 
received signals and positions of the base stations 
which transmitted the signals 

[0131] Also in this case, it is not necessary to always 
manage the member's current position Only when a re- 
quest is issued to provide the bicycle's positional infor- 
mation, it may be preferabte to detect the member's cur- 
rent position based on signals from adjacent base sta- 
tions and transmit the detected position to the server ap- 
paratus 21 of the operating company 2 

[Not releasing the lock mechanism] 

[0132] At the member registration, there may be a 
case where a registered member does not indicate a 
financial institution's account number Further, there 
may be a case where the registered account leaves no 
balance and the balance in the virtual currency 1 30 is 0 
or less In these cases, no permission information is 
transmitted By doing so f it is possible to rent bicycles 
only when the virtual currency or the registered mem- 
ber's account ensures a sure settlement 

[Integrating the bicycle retrieval number with the 
member number] 

[0133] The member number may be used as a bicycle 
retrieval number When a member is provided with the 
positional information, that member's bicycle is given 
the member number of the member who requested to 
provide the positional information By using this member 
number, it is possible to retrieve nearby bicycles 

fOther methods of calculating the fee] 

[0134] The calculation of the bicycle fee is not limited 
to the aforementioned equation (1) Average arrival time 
TO is predetermined corresponding to the bicycle's 
traveling distance (mileage) L1 For example, average 


arrival time TO is eight minutes when traveling distance 
L1 is 1 km. Average arrival time TO is 15 minutes when 
traveling distance L1 is 2 km, and so on 
[0135] The bicycle fee ts calculated depending on 

s wh et her actual traveling time Tx corresponding to actual 
traveling distance L1 is later or earlier than average ar- 
rival time TO corresponding to traveling distance L1 
Namely, the fee is determined as follows 
[01 36] When Tx < TO, the bicycle turnover rate is im- 

10 proved and the fee is discounted 

[01 37] When Tx > TO, the bicycle turnover rate is de- 
graded and an extra charge is added to the fee 
[0138] Specifically, fee M2 is found by the following 
equation (2). 

15 

Fee M2=L1 X k1 + (Tx-TO) X k2 (2) 

[0139] In this case, coefficient k1 is used for convert- 
20 jng the traveling distance to a fee Coefficient k2 is used 
forconverting a difference between actual traveling time 
Tx and average arrival time TO to a fee Also in this case, 
it is possible to provide a fee structure beneficial to users 
according to actual usage situations of bicycles 
25 [0140] This example uses traveling time Tx but does 
not use the time during which the bicycle wheel was ro- 
tating A start point is assumed to be the time when the 
lock mechanism 117 is unlocked An end point is as- 
sumed to be the time when the end key 1 08 of the bicy- 
30 cle controller section 11 is operated It may be preferable 
to assume the time between the start point and the end 
point to be the traveling time (usage time) for measure- 
ment. 

[0141] In this case, the usage time is independent of 
35 whether the member was actually riding the bicycle The 
fee paid by the member user is a sum of the fee for the 
time occupied by the member and thefee corresponding 
to the actual mileage 

[0142] While the above-mentioned embodiment 
^o measures the traveling time equivalent to the time dur- 
ing which the bicycle wheel is rotating, the present in- 
vention is not limited thereto For example, it may be 
preferable to provide the bicycle saddle with a pressure 
sensor and measure the traveling time equivalent to the 
45 time during which a user sits on the saddle Alternatively, 
it may be preferable to measure the traveling time equiv- 
alent to the time during which both the front and rear 
wheels of the bicycle are rotating 

50 [Measuring the traveling distance and the traveling time 
in the operating company] 

[0143] In the above-mentioned embodiment, the 
traveling distance measuring section 114 and the 
55 traveling time measuring section 11 5 of the bicycle con- 
troller section 11 measure the traveling distance and the 
traveling time for a bicycle Namely, both the traveling 
distance and the traveling time are measured on the bi- 
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cycle side and are transmitted to the server apparatus 
21 of the operating company 2 However, it is also pos- 
sible to measure the traveling distance and the traveling 
time in the server apparatus 21 of the operating compa- 
ny 2 

[0144] As mentioned above, the bicycle controller 
section 11 on each bicycle detects the current position 
of its own at a specified time interval by using the GPS 
capability The bicycle controller section 11 transmits in- 
formation indicating the detected current position to the 
server apparatus 21 in the operating company 2 Even 
after the lock mechanism 117 is unlocked, for example, 
the bicycle controlter section 11 continues periodically 
detecting and transmitting the current position under 
control of the server apparatus 21 in the operating com- 
pany 2 

[0145] A traveling distance is found from the current 
bicycle position and the most recent current position at 
a specified time interval, e g , every several minutes 
The final traveling distance can be measured by totaling 
up found traveling distances 

[0146] Regarding the traveling time, when the present 
boarding location differs from the previous one, the 
traveling time is assumed to be equivalent to a period 
from the time when the previous boarding location is de- 
tected to the time when the present boarding location is 
detected When the present boarding location is the 
same as the previous one, the traveling time does not 
include a period from the time when the previous board- 
ing location is detected to the time when the present 
boarding location is detected In this manner, the 
traveling time can be measured 
[0147] The server apparatus 21 in the operating com- 
pany 2 can calculate the bicycle fee by using the above- 
mentioned equation (1) or (2) based on the measured 
traveling distance and traveling time 
[0148] Another method is available After the lock 
mechanism 117is unlocked, the current position and the 
current time are detected at a specified time interval only 
whilethe bicycle wheel is rotating andthe bicycle is mov- 
ing The detected position and time are transmitted to 
the server apparatus 21 in the operating company 2 In 
this manner, the server apparatus 21 can measure the 
mileage and the driving time 

The operating company 2 can more accurately measure 
the traveling distance and the traveling time by appro- 
priately shortening a time interval for detecting the cur- 
rent position and the current time 
[0149] The current position and the current time are 
detected when the bicycle starts moving and it stops 
The detected position and time are transmitted to the 
server apparatus 21 En the operating company 2 The 
mileage is assumed to be equivalent to a difference be- 
tween the current position when the bicycle starts mov- 
ing and the current position when it stops It is also pos- 
sible to measure the driving time by assuming it to be a 
difference between the current time when the bicycle 
starts moving and the current time when it stops 


[0150] If there are found current positions and times 
when the bicycle starts moving and when it stops, the 
server apparatus 21 can relatively accurately measure 
the mileage and the driving time Apparently, other 
5 methods may be used for allowing the server apparatus 
21 in the operating company 2 to measure the bicycle's 
traveling distance and time 

[Other examples of communication paths] 

w 

[0151] In the above-mentioned embodiment, GPS de- 
tects the current bicycle position The information indi- 
cating the detected current position is transmitted to the 
server apparatus 21 in the operating company 2 via ar- 

*s tificial satellites It has been described that the other 
communication capabilities use the telephone network 
However, the present invention is not limited thereto 
[0152] The artificial satellites may be used for all com- 
munication capabilities The telephone network may be 

20 used for all communication capabilities except the GPS 
capability. Without using the telephone network, a ded- 
icated communication network may be formed 
[0153] Without using GPS, each bicycle's bicycle con- 
troller section 11 or the member's mobile telephone ter- 

25 mlnal may receive signals from nearby base stations 
Obviously, it may be preferable to detect the member's 
current position according to the received signals and 
positions of the base stations which transmitted these 
signals and transmit that current position to the server 

30 apparatus in the operating company 2 

[Authenticating members etc on the bicycle] 

[0154] In the above-mentioned embodiment, the 

35 server apparatus in the operating company 2 authenti- 
cates members or confirms the balance in the virtual 
currency. However, the present invention is not limited 
thereto For example, when the server apparatus 21 in 
the operating company 2 receives a bicycle retrieval re- 

40 quest from the member's mobile telephone terminal 3, 
the server apparatus 21 transmits the bicycle's position- 
al information to the member's mobile telephone termi- 
nal 3 In addition, the relevant member's member 
number is transmitted to the bicycle to which the posi- 

45 tional information was transmitted 

[0155] If the member enters the member number into 
the bicycle controller section 11 of the bicycle which is 
specified by the positional information, the bicycle's bi- 
cycle controller section 11 can perform authentication 

50 and confirm the balance When the bicycle controller 
section 11 authenticates the member and confirms a 
sufficient balance in the virtual currency, the microcom- 
puter 111 of the bicycle controller section 11 can control 
the lock control section 116 to unlock the lock mecha- 

55 nism under control of the lock control section 116 Jn this 
case, it is possible to decrease loads on the server ap- 
paratus in the operating company 2 
[0156] In the above-mentioned embodiment at step 
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S202 in FIG 4, the bicycle receives movable body re- 
trieval information of its own and flashes the LCD 121 
on the bicycle controller section 11 to notify the member 
of the bicycle's position However, the present invention 
is not limited thereto 

[0157] For example, a buzzer or alarm generator may 
be connected to the bicycle controller section 1 1 for no- 
tifying the member of the bicycle location by means of 
the buzzer or alarm sound Further, a vibrator may be 
connected to the bicycle controller section 1 1 for notify- 
ing the member of the bicycle location by means of vi- 
bration It may be also preferable to use a plurality of 
means such as light emission by LCD or LED, sound, 
and vibration for notifying the member of the bicycle lo- 
cation. 

[0158] It has been described that the above-men- 
tioned embodiment uses a virtual currency for settle- 
ment, but the present invention is not limited thereto For 
example, a prepaid card may be used Alternatively, a 
credit card or a cash card may be inserted into the bicy- 
cle controller section 11 for settlement Furthermore, a 
fee may be settled in cash or may be automatically paid 
from the financial institution's account designated at the 
member registration 

[Other examples of authenticating members] 

[01 59] in the first embodiment, a member who wants 
to rent a bicycle is authenticated by transmitting permis- 
sion information as member identification information 
from the member's mobile telephone terminal 3 to the 
operating company 2 However, the present invention is 
not limited thereto As mentioned above, for example, 
the virtual currency records the member identification 
information and the balance for the virtual currency 
When the virtual currency is loaded into the bicycle con- 
troller section 1 1 f the bicycle mounted with this section 
may transmit the member identification information or 
this information and the balance to the operating com- 
pany 2 for performing authentication 
[0160] Accordingly, in the bicycle rental system ac- 
cording to the first embodiment, there may be provided 
relatively many rentable bicycles which can be found rel- 
atively easily In this case, the virtual currency 130 is 
loaded into an available bicycle found without retrieving 
bicycles by using the user's mobile telephone termi nal 3 
[0161] The bicycle reads the member identification in- 
formation or this information and the balance from the 
loaded virtual currency 130 The read Information is 
transmitted to the operating company 2 for authentica- 
tion. When the bicycle controller section 1 1 is notified of 
successful authentication, the microcomputer 1 1 1 of the 
bicycle controller section 11 controls the lock control 
section 116 to unlock the lock mechanism and enable 
the relevant bicycle to be used 

[01 62] Namely, the system can dispense with the us- 
er's mobile telephone terminal 3 If it is difficult to find an 
available bicycle, as mentioned above, the user can use 


his or her mobile telephone terminal 3 to transmit a re- 
quest for retrieving bicycles to the operating company 
and fast find a nearby available bicycle This can save 
communication costs paid by users 

5 [0163] A recording medium can be used for recording 
a program executed on the microcomputer 111 in the 
above-mentioned bicycle controller section 11 By using 
this recording medium, it is possible to install the present 
invention's capabilities on many bicycles and use these 

*o capabilities Specifically, the recording medium records 
a program executing processes for steps S201 through 
S21 0 as shown in FIGS 4through 6 and otherprograms 
which are modified as needed 

[0164] In this case, available recording media include 

*s semiconductor memory such as ROM, EEPRQM , flash 
memory, etc and various types of magnetic recording 
media, optical recording media, magneto-optical media, 
etc When using magnetic recording media, optical re- 
cording media, magneto-optical media, etc , an appara- 

20 tus for reading programs recorded thereon may be in- 
stalled on the bicycle controller section 11 or may be 
configured to be connectable as needed 
[0165] Further, a recording medium can be used for 
recording a program executed on the computer 211 of 

£5 the server apparatus 21 in the operating company 2 
This is convenient, for example, when the server appa- 
ratus 21 for the operating company 2 is installed on dif- 
ferent locations Namely, it is possible to easily configure 
server apparatuses having the same capability in differ- 

30 ent locations 

[0166] Specifically, the recording medium records a 
program executing processes for steps S301 through 
S311 as shown in FIGS 4 through 6 and otherprograms 
which are modified as needed 

35 [01 67] Also in this case, available recording media in- 
clude semiconductor memory such as ROM, EEPRQM, 
flash memory, etc and various types of magnetic re- 
cording media, optical recording media, magneto-opti- 
cal media, etc When using magnetic recording media, 

40 optical recording media, magneto-optical media, etc , 
an apparatus for reading programs recorded thereon 
may be installed on the server apparatus 21 or may be 
configured to be connectable as needed 


[0168] The following explains an example of the 
present invention applied to a so-called car rental sys- 
tem which rents out cars as movable bodies Even if the 

so car is used as a movable body apparatus, the present 
invention can be embodied basically in the same man- 
ner as for the aforementioned bicycle rental system 
[0169] In the case of cars, however, a user needs to 
open the locked door of the car, get into the car, and 

55 start the engine Unlike a bicycle, the user can not drive 
a car just by unlocking it The car rental system de- 
scribed below uses a key which differs from a door key 
for opening the car door and an engine key for starting 
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the car engine 

[Outline of the car rental system] 

[0170] FIG S outlines the car rental system using the 
movable body rental system, the movable body man- 
agement system, the movable body apparatus, the 
movable body management apparatus, the movable 
body rental method, and the movable body manage- 
ment method according to the present invention 
[0171] As shown in FIG 8, a plurality of cars 1AC, 
1BC, 1CC, and so on is movable body apparatuses to 
be lent and is allowed to be dropped off freely at a proper 
parking place The proper parking place means a place 
which is free from troublesome parking such as illegal 
parking or unauthorized parking on other's land 
[0172] Like bicycles in the aforementioned bicycle 
rental system, each of rent-a-cars (hereafter just re- 
ferred to as cars) 1AC T 1BC, 1CC, and so on receives 
radio waves from at least two artificial satellites ST1 and 
ST2 Each car Is mounted with a GPS apparatus which 
can accurately compute the current position by process- 
ing data supplied by the radio wave 
[01 73] Like the aforementioned bicycle rental system, 
each of cars 1 AC, 1 BC, 1CC, and so on detects the cur- 
rent position of its own at a specified timing Information 
Indicating the detected current position is transmitted to 
the operating company 2 of the bicycle rental system via 
the artificial satellite 

[0174] The operating company 2 uses the movable 
body management apparatus This apparatus receives 
information indicating the current position from cars 
1 AC, 1 BC, 1CC, and so on transmitted via the artificial 
satellite and always accurately manages which car is 
located at which place, The information indicating the 
current position transmitted from cars 1 AC, 1BC, 1CC T 
and so on also includes movable body identification in- 
formation for identifying each of cars 1 AC, 1 BC, 1CC, 
and so on Also in this car rental system, the operating 
company 2 always precisely manages current positions 
of all rent-a-cars This enables a so-called car drop-off 
service which saves having to return a rented car to a 
specified return location 

[01 75] Also as will be described later, a user may re- 
turn the rented car to a specified return location In this 
case, the rental fee is discounted 
[0176] Also in this car rental system like the above- 
mentioned bicycle rental system, a user who wants to 
use a car first contracts with the operating company 2 
to obtain the membership The member is given a mem- 
ber number (permission number) and purchases a vir- 
tual currency or a prepaid card for settling the car fee 
[0177] As described in the first embodiment the vir- 
tual currency stores account information in virtual cur- 
rency units only used for the car rental system. The use 
of this virtual currency unit can control a rate of conver- 
sion to the virtual currency, adjust the usage efficiency 
of the car rental system, etc This is the same as for the 


above-mentioned bicycle rental system 
[0178] The following describes an example of using 
an IC card type virtual currency In this car rental system, 
the IC card type virtual currency records member iden- 
5 tifscation information such as a member number unique 
to each member and is used as a door key for opening 
the car door. The IC card type virtual currency is here- 
after referred to as a virtual currency authentication key 
in the description to follow 
10 [0179] When actually renting a car, a member tele- 
phones the operating company 2 using his or her own 
mobile telephone terminal 3 The member notifies the 
operating company 2 of his or her member number or 
current position and requests to provide the positional 
'5 information indicating the position of a nearby car 

[0180] The operating company 2 receives the request 
to provide the positional information indicating the posi- 
tion of a nearby car from the member, and then authen- 
ticates whether or not the requester is a member based 
20 on the member number When the authentication is suc- 
cessful, the operating company 2 searches for an avail- 
able car nearest to the current position of the requesting 
member and transmits the positional mformation about 
that car to the mobile telephone terminal 3 of the re- 
25 questing member 

[0181] This makes it possible to fast and accurately 
notify the requesting member of the position of the near- 
est available car As shown in the example of FIG 8, 
there are three cars 1AC P 1BC, and 1CC near a member 
so having the mobile telephone terminal 3 The requesting 
member ts provided with the positional information 
about car 1 CC nearest to that member 
[0182] The member reaches the position of the in- 
tended car according to the positional information from 
35 the operating company 2 and inserts the virtual currency 
authentication key into a loading gate provided on the 
car, As mentioned above, the virtual currency authenti- 
cation key stores the payable prepaid account informa- 
tion etc The car reads necessary information such as 
40 the member identification information, account informa- 
tion (balance information) etc stored in the virtual cur- 
rency authentication key The earthen transmits this in- 
formation as authentication information (payable infor- 
mation) to the operating company 2 via the communica- 
te tion network such as a telephone network 

[0183] Based on the authentication information, the 
operating company 2 determines whether or not a user 
who reached the requesting car and inserted the virtual 
currency authentication key is a valid member and is ca- 
se pable of paying a fee (rental fee) caused by renting a 
car When the member is determined to be solvent, the 
operating company unlocks the car door Via the com- 
munication network, the operating company transmits 
permission information for starting the car engine and 
55 enabling the car to drive to the car which transmitted the 
information When receiving this permission informa- 
tion, the car unlocks its door to enable its use 
[0184] The member gets into the car and starts its en- 
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gineby using an engine key which is previously provided 
by the operating company or is prepared at a specified 
position in the car Thus, like an ordinary car, the mem- 
ber can drive the car to an intended destination 
[01 85] In this manner, the operating company 2 forth© 
car rental system can permit releasing the door lock on 
the car and starting the engine Namely, a remote con- 
trol operation from the operating company 2 releases 
the door lock on the car and starts the engine 
[01 86] When the door lock is released and the engine 
is started, the car starts measuring the traveling dis- 
tance and the traveling time (driving time) Thereafter, 
the member may stop using the car when it arrives at 
an intended destination At this time, the member takes 
specified actions such as returmngthe engine key to the 
stop position and removing it or operating an end button 
switch (service termination button switch) provided on 
the car 

[0187] When the member takes specified actions to 
stop using the car, this car is locked to be unmoved. In 
addition, the car transmits the measured traveling dis- 
tance and traveling time to the operating company 2 via 
the communication network Based on the transmitted 
traveling distance and traveling time, operating compa- 
ny 2 calculates the car fee (rental fee) and performs set- 
tlement such as subtracting the balance from the virtual 
currency authentication key inserted into the car used 
[01 88] The car rental system according to this embod- 
iment uses GPS to detect current positions of all cars to 
be rented The current positions are transmitted to the 
operating company 2 via artificial satellites, making it 
possible to manage which car is located at which posi- 
tion As mentioned above, it is possible to provide a car 
drop-off service and notify members of positions of near- 
by cars fast and accurately 

[0189] As mentioned above, the system can calculate 
thecarfee based on the information indicatingthe actual 
usage of cars such as the traveling distance and the 
traveling time of the rented car A conventional system 
offers a fixed fee based on usage times even if the car 
traveli ng distances differ U nfi ke this system , the system 
according to the embodiment can properly calculate and 
settle the fee without causing feelings of inequality 
[0190] The communication network such as already 
prepared telephone networks is used for communica- 
tion among the member's mobile telephone terminal 3, 
each of cars 1 AC, 1BC, and 1CC, and the operating 
company 2 Appropriate information communication is 
available among the member's mobile telephone termi- 
nal 3, each of cars 1AC, 1BC, and 1CC, and the oper- 
ating company 2 

[Movable body apparatus (car control section)] 

[0191] Then, the movable body apparatus according 
to this embodiment will now be descnbed In this em- 
bodiment, the movable body apparatus is a car As men- 
tioned above, the car is mounted with a car controller 


section 31 for performing processes such as detecting 
its own current position. FIG. 9 is a block diagram for 
explaining the car controller section 31 mounted on the 
car as the movable body apparatus in this embodiment 
5 [0192] As shown in FIG 9, the car controller section 
31 in this embodiment mounted on cars 1 AC, 1BC, 1CC, 
and so on includes a microcomputer 511 . The micro- 
computer 511 controls each part of the car controller 
section 31 

10 [0193] As shown in FIG 9, the car controller section 
31 according to this embodiment comprises a position 
measuring section 512, a data communication section 
513, a traveling distance measuring section 514, a 
traveling time measuring section 515, an engine start 

15 control section (hereafter referred to as a start control 
section) 516, an engine driving system 517, a memory 
section 51 8, a data I/O section 51 9 having a loading sec- 
tion for virtual currency authentication keys, and an LCD 
520. 

20 [0194] A member purchases a virtual currency au- 
thentication key 530 beforehand As mentioned above, 
the virtual currency authentication key 530 stores mem- 
ber identification information and account information 
corresponding to the amount paid by the member Nor- 

25 mally, a member carries the virtual currency authentica- 
tion key 530 As will be described later, the virtual cur- 
rency authentication key is loaded into the virtual cur- 
rency authentication key loading section provided on a 
car to be rented and is used for settlement when the 

so member stops using the car 

[0195] In FIG. 9 f the position measuring section 512 
is equivalent to a GPS apparatus and receives a radio 
wave from the artificial satellite The position measuring 
section 512 calculates data provided from the received 

35 radio wave to detect the current position of a local ap- 
paratus, i e , a car which mounts this section Informa- 
tion indicatingthe current position detected by the posi- 
tion measuring section 512 is supplied to the data com- 
munication section 51 3 via the microcomputer 51 1 

^0 [0196] The data communication section 51 3 transmits 
the information indicating the current position of its own 
detected at a specified timing to the operating company 
2 via artificial satellites Further, the data communication 
section 113 implements communication with the oper- 

45 ating company 2 orthe member's mobile telephone ter- 
minal through the use of a communication network, i e , 
a telephone network in this embodiment 
[0197] The traveling distance measuring section 514 
measures a car's traveling distance (mileage) In this 

50 embodiment, for example, the traveling distance is 
measured based on the circumference length and the 
number of revolutions of a car wheel. The mileage 
measured by the traveling distance measuring section 
514 is supplied to the microcomputer 511 and is man- 

55 aged there 

[0198] The traveling time measuring section 515 
measures the traveling time (driving time) and is 
equipped with a timer (clock circuit) In this embodiment, 
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the traveling time measuring section 515 includes a sen- 
sor for detecting whether the relevant car's wheel is ro- 
tating This section measures the time during which the 
car wheel is rotating to determine the traveling time The 
measured traveling time is supplied to the microcomput- 
er 511 and is managed there 

[0199] The start control section 516 controls the en- 
gine driving system 517 of each car under control of the 
microcomputer 511 By doing so, the start control sec- 
tion 51 6 locks a car mounted with the car controller sec- 
tion 31 to disable the engine driving system from starting 
or unlocks the car to enable the engine driving system 
to start The engine driving system chiefly comprises a 
car engine, an engine ignition section (mechanism for 
driving the engine), an electrical system for controlling 
these, etc 

[0200] The memory section 518 stores and maintains 
various information For example, this section records 
various types of data and parameters such as the 
traveling distance and the traveling time It is possible 
to read and use data or parameters recorded on the 
memory section 51 8 as needed and delete unnecessary 
data or parameters 

[0201] The data I/O (Input/Output) section 519 in- 
cludes the virtual currency authentication key loading 
section, reads necessary information such as member 
identification information and account information (bal- 
ance information) recorded in the virtual currency au- 
thentication key, and supplies this information to the mi- 
crocomputer 511 Based on balance update information 
from the microcomputer 511, the data I/O section 519 
updates the balance recorded in the virtual currency au- 
thentication key 

[0202] The data I/O section 519 works as an interface 
between the virtual currency authentication key 530 and 
the microcomputer 51 1 in the car controller section 31 
The LCD 520 connected to the microcomputer 51 1 dis- 
plays various guidance messages, alarm messages, 
and other necessary information under control of the mi- 
crocomputer 511 

[Movable body management apparatus in the operating 
company 2] 

[0203] The server apparatus is installed in the oper- 
ating company 2 of the car rental system according to 
this second embodiment and functions as a movable 
body management apparatus This server apparatus is 
the same as the server apparatus 21 in the bicycle rental 
system according to the aforementioned first embodi- 
ment. 

[0204] Namely, the server apparatus which is in- 
stalled in the operating company 2 of this car rental sys- 
tem and functions as a movable body management ap- 
paratus is configured in the same manner as the server 
apparatus 21 in FIG 3 This server apparatus comprises 
the computer 211 , the positional information measuring 
section 212, the data communication section 213, the 


hard disc 21 4 for forming a management database, and 
the monitor apparatus 215 As a movable body manage- 
ment apparatus installed in the operating company 2 of 
this car rental system, the server apparatus 21 is de- 
5 scribed on the premise that it has the configuration as 
shown in FIG 3 

[0205] The server apparatus 21 of this car rental sys- 
tem accurately identifies and manages current positions 
of many cars in this car rental system In addition, the 

to server apparatus 21 retrieves a car nearest to the mem- 
ber, authenticates the member, unlocks the car, and re- 
motely controls the car to enable its engine Further, the 
server apparatus 21 calculates a car fee based on the 
traveling distance and the traveling time transmitted 

15 from the car controller section 31 

[0206] Operations of respective elements are the 
same as those explained for the bicycle rental system 
according to the above-mentioned first embodiment 
with reference to FIG 3 The description thereof is omit- 

20 ted here 

[Car rental system operations] 

[0207] The following describes operations of the car 

25 rental system according to this embodiment with refer- 
ence to flowcharts in FIGS 10 to 12 In these figures, 
steps between S501 and S511 correspond to process- 
ing for a member as a rent-a-car user 
[0208] Steps between S601 and S81 0 correspond to 

so processing in the car controller section 31 of the rent-a- 
car Steps between S701 and S711 correspond to 
processing in the operating company 2 
[0209] As mentioned above, each rent-a-car in this 
car rental system is mounted with the car controller sec- 

35 tion 31 The position measuring section 512 in the car 
controller section 31 receives a radio wave from the ar- 
tificial satellite at a specified interval The position meas- 
uring section 512 analyzes data supplied from the re- 
ceived radio wave to detect the accurate current position 

40 of its own and supplies the microcomputer 511 with this 
positional information 

[0210] The microcomputer 511 transmits information 
indicating the current position obtained from the position 
measuring section 512 and its own identification infor- 
ms mation (movable body identification information) via the 
data communication section 513 This information is 
sent to the operating company 2 via the artificial satel- 
lites The process at step S601 in FIG 10 is equivalent 
to detecting and transmitting the current position of its 
50 own car This process is periodically performed in the 
car controller section 31 mounted on each car 
[0211 ] Using the antenna 2A, the operating company 
2 receives each car's current positional information 
transmitted from each car's car controller section 31 via 
55 the artificial satellites and supplies this information to the 
positional information measuring section 212 The po- 
sitional information measuring section 212 analyzes the 
current positional information received from each car, 
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detects the current positional information about each car 
and the movable body identification information and 
supplies these pieces of information to the computer 
211 

[0212] The computer 211 stores or updates each car's 
current positional information from the positional infor- 
mation measuring section 212 and the movable body 
identification information by keeping the correspond- 
ence therebetween in the management DB on the hard 
disc 21 4 for management The process at step S701 in 
FIG 1 0 is equivalentto receiving and managing thecur- 
rent positional information transmitted from each car's 
car controller section 31 

[0213] in this way, the car rental system according to 
this embodiment always manages the current position 
of each car Incidental ly } a user who wants to use a car 
in the car rental system according to this embodiment 
first registers for the operating company 2 as a member 
to obtain a member number or a permission number 
(step S501) 

[0214] For the member registration, an application 
form is submitted to the operating company 2 The ap- 
plication form should contain an address, name, age, 
financial institution's account number, etc of a userwho 
wants to rent a car To complete the member registra- 
tion, the user may directly visit the operating company 
2 Alternatively, the user may mail the application form 
filled with necessary items to the operating company 2 
[0215] After the member registration is completed, the 
server apparatus 21 in the operating company 2 man- 
ages the member's information such as his or her ad- 
dress, name, age, financial institution's account 
number, etc by recording this information in the man- 
agement DB on the hard disc 214 
[0216] After completion of the member registration, a 
new member is given a permission number and pur- 
chases the virtual currency, and records information 
equivalent to the purchased amount in the virtual cur- 
rency authentication key 530 {step S5Q2) When the 
registered member who owns the virtual currency au- 
thentication key 530 wants to use a car in the car rental 
system, that member telephones to the operating com- 
pany 2 by using his or her own mobile telephone termi- 
nal 3 By doing this, the member notifies the operating 
company 2 of his or her current position, permission 
number, etc and requests to retrieve a nearby car 
Namely, the member sends a car retrieval request to the 
operating company 2 (step S503) 
[0217] The operating company 2 receives the car re- 
trieval request from the member's mobile telephone ter- 
minal 3 via the antenna 2B and the data communication 
section 21 3 (step S702) The computer 21 1 references 
the management DB on the hard disc 214 and retrieves 
an available car nearest to the member who sent the car 
retrieval request The operating company transmits the 
positional information, the identification number (car re- 
trieval number), etc about the nearby car to the tele- 
phone network via the data communication section 213 


and the antenna 2B, and finally to the requesting mem- 
ber's mobile telephone terminal 3 (step S703) 
[021 8] The member's mobile telephone terminal 3 re- 
ceives the positional information and the identification 

s number (car retrieval number or password) about the 
nearby car from the operating company 2 {step S504) 
The member hangs up the mobile telephone terminal 3 
to disconnect the telephone line and searches for the 
nearby car based on the received positional information . 

10 The member picks up the mobile telephone terminal 3 
and enters the car's identification number (car retrieval 
number) obtained at step S504 to call the nearby car 
(step S505) 

[0219] The car's car controller section 31 receives a 
*s car retrieval number via the data communication section 
512 At this time, the microcomputer 511 flashes the 
LCD 520, or lights or flashes a headlight or a hazard 
lamp to notify the member of the car position (step 
S602) 

20 [0220] In this embodiment, when the member reach- 
es a place where the intended bicycle is stationed, the 
member telephones to the operating company 2 by us- 
ing his or her mobile telephone terminal 3 The member 
enters the permission number (member number) as- 

25 signed to him or her by operating dial keys on the mobile 
telephone terminal 3, transmits this number to the oper- 
ating company 2, and disconnects the line (step S506), 
[0221] The member inserts (loads) his or her virtual 
currency authentication key 530 into the data I/O section 

so 51 9 of the car's car controller section 31 As mentioned 
above, the data I/O section 519 reads the member iden- 
tification information and the account information (bal- 
ance information) recorded on the virtual currency au- 
thentication key 530 and supplies this information to the 

35 microcomputer 511 The microcomputer 511 transmits 
the member identification information and the account 
information as authentication information (payable infor- 
mation) to the operating company 2 via the data com- 
munication section 513 (step S507) 

40 [0222] In the operating company 2 } the computer 211 
in the server apparatus 21 receives the permission 
number via the data communication section 213 and au- 
thenticates whether the member is assigned a valid per- 
mission number (step S704) Further, the computer 21 1 

45 in the server apparatus 21 determines whether the ac- 
count information included in the authentication infor- 
mation transmitted at step S507 indicates a payable 
amount, i e , whether the member can use a car (step 
S705) 

so [0223] When the authentication is successful at step 
S705 and the virtual currency authentication key 530 
keeps a sufficient balance, the computer 21 1 in the serv- 
er apparatus 21 transmits the permission information to 
the car controller section 31 loaded with the virtual cur- 

55 rency authentication key via the data communication 
section 213 

[0224] The processes at steps S506 and 704 are also 
available by performing communication between the car 
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controller section 31 and the server apparatus 21 in the 
operating company 2 without using the member's mo- 
bile telephone terminal 3 Namely, the virtual currency 
authentication key 530 records not only the account in- 
formation, but also the member identification informa- 
tion As mentioned above, it may be preferable to trans- 
mit the member identification information and the ac- 
cou nt i nf o rmation (bal ance i nf orm atio n) to th e server ap- 
paratus 21 in the operating company 2 This allows the 
server apparatus 21 In the operating company 2 to au- 
thenticate the member and inquire the balance of the 
virtual currency authentication key 530 
[0225] The reason for providing processes at steps 
S505 and S704 in this second embodiment is to dem- 
onstrate that the second embodiment can be configured 
in the same manner as the aforementioned first embod- 
iment Namely, the user can find a car to be rented by 
using his or her own mobile telephone terminal also in 
the car rental system according to the second embodi- 
ment 

[0226] The car controller section 31 receives the per- 
mission information via the data communication section 
513 and releases the door lock to allow the door to be 
opened In addition, the car controller section 31 con- 
trols the start control section 516 to enable the engine 
to start by using the engine key 540 (step S603) The 
microcomputer 51 1 in the car controller section 31 con- 
trols the traveling distance measuring section 514 to 
start measuring the traveling distance and controls the 
traveling time measuring section 515 to start measuring 
the traveling time (step S604) 

[0227] The microcomputer 511 determines whether 
the member user has finished usingthe car, i e .whether 
specified actions are taken to finish using the rented car 
(step S605) When it is determined that the specified ac- 
tions for terminating the use of the car are not taken as 
a result of the process at step S605, the process from 
step S604 is repeated to continue measuring the car's 
traveling distance and traveling time 
[0228] When it Es determined that the specified ac- 
tions for terminating the use of the car are taken as a 
result of the process at step S605, the microcomputer 
51 1 controls the start control section 51 6 to lock the en- 
gine driving system 51 7 and disable it from moving (step 
S606) At this point, the use of the car terminates 
[0229] As mentioned above, the traveling distance 
measuring section 515 has measured the traveling dis- 
tance The traveling time measuring section 516 has 
measured the traveling time The microcomputer 511 in 
the car controller section 31 transmits the thus meas- 
ured traveling distance and time to the telephone net- 
work in this embodiment via the data communication 
section 513, then finally to the operating company 2 
(step S607) 

[0230] The operating company 2 receives the infor- 
mation indicating the mileage and the driving time from 
the car controller section 31 (step S706) Using the re- 
ceived infonnation, the operating company's server ap- 


paratus 21 calculates the car fee (step S707) In the 
same manner as for the bicycle rental system according 
to the aforementioned first embodiment, the fee calcu- 
lation at step S707 is based on the traveling distance 

5 and the traveling time of the car that has been used 
[0231] The computer 21 1 in the operating company's 
server apparatus 21 determines whetherthe virtual cur- 
rency authentication key 530 keeps the balance suffi- 
cient to pay the fee (step S708) . This process is based 

to on the account information (payable information) in the 
virtual currency authentication key 530 received at step 
S705 and the fee calculated at step S707 
[0232] When it is determined that the balance of the 
virtual currency authentication key 530 is insufficient as 

is a result of the process at step S708, the computer 211 
in the server apparatus 21 creates reminder information 
The computer transmits this information to the mem- 
ber's mobile telephone terminal 3 via the data commu- 
nication section 213 (step S709) Transmitting the re- 

20 minder information at step S709 warns the member user 
that the balance of the virtual currency authentication 
key 530 is insufficient 

[0233] The member user's mobile telephone terminal 
3 receives the reminder information from the operating 

25 company's server apparatus 21 (stepS508) The mobile 
telephone terminal 3 displays a message on its LCD or 
uses a voice capability to notify the member of the in- 
sufficient balance remaining in the virtual currency au- 
thentication key 530 loaded into the rented car 

30 [0234] The member transmits his or her payment in- 
tention to the server apparatus 21 in the operating com- 
pany 2 (step S509) by operating his or her mobile tele- 
phone terminal 3, e g , operating specified keys thereon 
The server apparatus 21 in the operating company 2 re- 

35 ceives the payment intention from the member's mobile 
telephone terminal 3 (step S710) 
[0235] When the balance of the virtual currency au- 
thentication key 530 is insufficient in this embodiment, 
the server apparatus 21 in the operating company 2 

40 transmits a reminder to the member and confirms the 
member's payment intention The member user is ac- 
curately notified of the state of the carfee payment, elim- 
inating worry about the payment 
[0236] Namely also in this embodiment, only mem- 

45 bers can use rent-a-cars According to the above-men- 
tioned processes at steps S506 and S704, the server 
apparatus 21 in the operating company 2 can manage 
which car is rented out to which member 
[0237] When the balance of the virtual currency au~ 

50 thentication key 530 is insufficient, the shortage can be 
adjusted later on If a member user is not notified of the 
insufficient balance as needed, the member cannot 
know when the balance shortage occurred, and may 
worry about this 

55 [0238] A sequence of processes at steps S709, S5Q8, 
S509, and S710 is used to issue a reminder to notify 
that the balance in the virtual currency authentication 
key 530 has become insufficient The system transmits 
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a reminder to notify the member of the insufficient bal- 
ance in the virtual currency authentication key 530 by 
requesting this member to enter confirmation for the re- 
minder This notification allows the member to recognize 
that he or she must adjust the shortage 
[0239] The computer 211 in the server apparatus 21 
may determine that the virtual currency authentication 
key 530 does not record an insufficient balance at step 
S708 In addition, the computer may receive the pay- 
ment intention from the member at step S710 When 
both of these conditions are satisfied, that computer cre- 
ates balance update information for the virtual currency 
authentication key 530 according to the car fee calcu- 
lated at step S707 The computer then transmits that 
information to the car controller section 31 of the rental 
expired car (step S71 1 ) 

[0240] Here, the balance update information indicates 
the final balance obtained by subtracting the most re- 
cent fee from the first balance The rental expired car's 
car controller section 31 receives the balance update 
information from the server apparatus 21 via the data 
communication section 513 and supplies this informa- 
tion to the microcomputer 51 1 (step S608) 
[0241 ] Th e microcomp uter 5 1 1 uses th e data I/O s ec- 
tion 519 to update the balance for the virtual currency 
authentication key 530 loaded in this section (step 
S609) Due to this operation, the virtual currency au- 
thentication key 530 maintains the final balance with the 
most recent car fee subtracted 

[0242] After updating the balance in the virtual curren- 
cy authentication key 530, the microcomputer 511 in the 
car controller section 31 controls the loading section for 
virtual currency authentication keys in the data I/O sec- 
tion 51 9 to eject the virtual currency authentication key 
530 from the loading section and return it to the member 
(step S610) The member receives the virtual currency 
authentication key 530 ejected from the loading section 
for virtual currency authentication keys in the car con- 
troller section 31 (step S510) This completes the use 
of the rented car and the settlement (step S511) 
[0243] At step S606 in FIG 11 , it is necessary to con- 
firm that the car completely stops and lock the engine 
driving system 51 7 It may be preferable to warn a user, 
e g , by displaying a confirmation message for locking 
on the LCD 520 in the car controller section 31 and then 
lock the car Further, it may be preferable to request the 
user to enter confirmation after warning 
[0244] The fee calculation at step S707 is the same 
as for the bicycle rental system according to the afore- 
mentioned first embodiment When a rented car uses 
liquid fuel such as gasoline, light oil, etc in the car rental 
system according to this second embodiment, it may be 
preferable to calculate the fee by considering the 
amount of liquid fuel consumed When an electric car is 
rented, it may be preferable to calculate the fee by con- 
sidering the electric power consumption 
[0245] As it is apparent from these, in the car rental 
system according to this second embodiment, GPS al- 


lows the server apparatus m the operating company 2 
to always accurately manage current positions of all 
rent-a-cars This enables a complete drop-off service of 
cars Consequently, there is no need to secure many 

5 return locations for cars 

[0246] A member who wants to rent a car can find a 
location of a nearby car according to information from a 
memberterminal in the operating company 2 The mem- 
ber need not goto a place for renting cars andean easily 

to use a car. 

The car fee is calculated according to the traveling dis- 
tance and the traveling time of a car It is possible to set 
a reasonable fee and provide a fee structure beneficial 
to users 

15 [0247] Different car fees can be set depending on 
whether the user drops off a car or returns it to a spec- 
ified return location It is possible to provide a distin- 
guished fee structure and constitute a car rental system 
advantageous to users 

20 [0248] The car is provided with a lock mechanism 
having a permission capability This lock mechanism al- 
lows only an authenticated and permitted memberto un- 
lock the car Accordingly, it is possible to prevent a user 
other than members from illegally using cars in the car 

25 rental system and always provide only members with 
nearby cars 

[0249] Also in the car rental system according to this 
second embodiment, it may be preferable to automati- 
cally detect a position of the user carrying the mobile 
30 telephone terminal 3 and notify this user of a nearby re- 
trieved car 

[0250] At the member registration, there may be a 
case where a registered member does not indicate a 
financial institution's account number Further, there 

35 may be a case where the registered account leaves no 
balance and the balance in the virtual currency authen- 
tication key 530 is 0 or less In these cases, no permis- 
sion information is transmitted By doing so, it may be 
also preferable to rent cars only when the virtu al cu rren- 

40 cy authentication key 530 or the registered member's 
account ensures a sure settlement 
[0251] Also in the car rental system according to this 
second embodiment, the member number may be used 
as a car retrieval number When a member is provided 

*5 with the positional information, that member's car is giv- 
en the member number of the member who requested 
to provide the positional information By using this mem- 
ber number, it is possible to retrieve nearby cars 
[0252] Like the bicycle rental system according to the 

so above-mentioned first embodiment, the car rental sys- 
tem according to this second embodiment can provide 
the fee calculation considering the average arrival time 
[0253] The second embodiment measures the time 
during which the car wheel is rotating to determine the 

55 traveling time However, the present invention is not lim- 
ited thereto For example, a sensor may be provided on 
a car seat etc As the traveling time, it may be preferable 
to measure the time during which the user sits on the 
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car seat and the engine is working 
[0254] Like the bicycle rental system according to the 
above-mentioned first embodiment, the car rental sys- 
tem according to this second embodiment may transmit 
information indicating the current car position from the 
car at a specified interval . The server apparatus 21 in 
the operating company 2 may measure and manage the 
traveling distance and the traveling time of the car 
[0255] In the car rental system according to this sec- 
ond embodiment, the artificial satellites may be used for 
all communication capabilities The telephone network 
may be used for all communication capabilities except 
the GPS capability. Without using the telephone net- 
work, a dedicated communication network may be 
formed 

[0256] Without using GPS, each car's car controller 
section 31 or the member's mobile telephone terminal 
may receive signals from nearby base stations Obvi- 
ously, it may be preferable to detect the member's cur- 
rent position according to the received signals and po- 
sitions of the base stations which transmitted these sig- 
nals and transmit that current position to the server ap- 
paratus in the operating company 2 
[0257] The car rental system according to this second 
embodiment also performs authentication as follows 
When the server apparatus 21 in the operating company 
2 receives a car retrieval requestf rom the member's mo- 
bile telephone terminal 3, the server apparatus 21 trans- 
m its the car's positional information to the member's mo- 
bile telephone terminal 3 In addition, the relevant mem- 
ber's member number is transmitted to the car to which 
the positional information was transmitted 
[0258] If the member enters the member number into 
the car controller section 31 of the car which is specified 
by the positional information, the car's car controller sec- 
tion 31 can perform authentication and confirm the bal- 
ance 

[0259] When the car controller section 31 authenti- 
cates the member and confirms a sufficient balance in 
the virtual currency authentication key, the microcom- 
puter 511 of the car controller section 31 can control to 
retease the door lock and make the engine ready to 
start In this case, it is possible to decrease loads on the 
server apparatus in the operating company 2 
[0260] Also in the car rental system according to this 
second embodiment, a buzzer or alarm generator may 
be connected to the car controller section 31 of the car 
which received movable body retrieval information of its 
own It may be preferable to notify the member of the 
car location by means of the buzzer of alarm sound It 
may be also preferable to notify the member of the car 
location by using a plurality of means such as vibration, 
light, sound, etc 

[0261 ] It has been described that this second embod- 
iment uses a virtual currency authentication key for set- 
tlement, but the present invention is not limited thereto 
For example, a prepaid card may be used Alternatively, 
a credit card or a cash card may be inserted into the car 


controller section 31 for settlement Furthermore, a fee 
may be settled in cash or may be automatically paid from 
the financial institution's account designated at the 
member registration 

5 

[Other examples of the car controller section 31] 

[0262] The car controller section 31 is mounted on 
each car constituting the car rental system as shown in 

10 FIG 9 according to the second embodiment and is con- 
figured to use the virtual currency authentication key 
530 and the engine key 540 However, the present in- 
vention is not limited thereto It is also possible to use a 
key (hereafter referred to as a common key) integrating 

15 the virtual currency authentication key and the engine 
key 

[0263] FIG 13 is a block diagram showing a car con- 
troller section 41 using a common key 610 As shown 
in FIG 13, the car controller section 41 of this example 

20 comprises the position measuring section 512, the data 
communication section 513, the traveling distance 
measuring section 514, the traveling time measuring 
section 51 5, the memory section 51 8, and the LCD 520 
This configuration is the same as for the car controller 

25 section 31 according to the second embodiment in FIG 
9 The detailed description of each element is omitted 
here 

[0264] The car controller section 41 differs from the 
car controller section 31 according to the second em- 
30 bodiment in the use of the common key 610 Further, 
the car controller section 41 uses a slightly different con- 
figuration of a data I/O section 611 for accepting the 
common key 610, an engine start control section {indi- 
cated as a start control section in FIG 13) 612, and an 
35 engine driving system 61 3 

[0265] As mentioned above, the common key 610 is 
configured as an IC card which provides capabilities of 
the virtual currency authentication key and the engine 
key For example, the loading section of the common 
40 key 610 is provided on a car door When the common 
key 610 is loaded into this loading section, the data I/O 
section 611 reads the member identification information 
and the balance in the virtual currency written on the 
common key and transmits this information to the oper- 
as ating company 2 via the communication line 

[0266] The server apparatus 21 in the operating com- 
pany performs authentication based on the authentica- 
tion information from the car controller section When 
the authentication is successful, the operating company 
50 2 releases the door lock and transmits permission infor- 
mation for engine startup to the relevant car When re- 
ceiving the permission information via the data commu- 
nication section 513, the microcomputer 511 in the car's 
car controller section 41 releases the door lock and 
55 starts the engine in the engine driving system via the 
start control section 612 to enable driving 
[0267] Alternatively, when receiving the permission 
information via the data communication section 51 3, the 
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microcomputer 511 in the car's car controller section 41 
releases the door lock and controls the engine driving 
system 613 via the start control section 61 2 to make the 
engine ready to start To actually start the engine in this 
case, a user presses an engine start button switch or 
takes specified actions by using an engine key prepared 
in the car 

[0268] When the common key 61 0 is loaded into the 
loading section forthe common key 51 0 provided on the 
car door, the data I/O section 611 reads the member 
identification information written on the common key 
The data I/O section 611 then transmits this information 
to the operating company 2 via the communication line 
for authentication When the authentication is granted 
the operating company 2 releases the door lock for the 
car 

[0269] The following operations may be also prefera- 
ble The member pulls the common key 61 0 out of the 
loading section forthe common key 61 0 provided on the 
car door, and then loads the common key into the load- 
ing section forthe common key 610 provided in the car 
The car system reads the member identification infor- 
mation and the balance of the virtual currency written in 
the common key and transmits this information to the 
operating company 2 for authentication including the 
balance of the virtual currency When the authentication 
is granted, the engine is started or is made ready to start 
[0270] Even if the common key is used, one-time au- 
thentication in the operating company 2 may release the 
door lock and make the engine ready to start Alterna- 
tively, the first authentication may release the door lock 
and the second authentication may make the engine 
ready to start Namely, it may be preferable to provide 
complete remote control from the operating company 2 
[0271 ] The car rental system may use the virtual cur- 
rency authentication keyandthecommon key to release 
the door lock of the car to be used After the door lock 
is released, a user may get into the car and enter the 
permission information transmitted to the mobile com- 
munication terminal 3 by using a keyboard provided in 
the car It may be preferable to transmit the permission 
information as authentication information for the next 
authentication to be granted 

[0272] The car rental system can use remote control 
operations from the operating company 2 to release the 
door lock, start the engine, or make the engine ready to 
start, providing a highly reliable car rental system 

[Authentication patterns) 

[0273] The aforementioned second embodiment us- 
es the virtual currency authentication key 530 or the 
common key 610 and transmits the member identifica- 
tion information and the virtual currency balance record- 
ed therein to the operating company 2 When authenti- 
cation is granted, the operating company 2 releases the 
door lock and makes the engine ready to start by means 
of remote control operations However, the present in- 


vention is not limited thereto 

[0274] For example, at the first time when the virtual 
currency authentication key or the common key is load- 
ed, the member identification information or this infor- 

s mation and the virtual currency balance are transmitted 
to the operating company 2 When authentication is 
granted, the operating company 2 releases the car door 
lock and permits the user to get into the car by means 
of remote control operations 

10 [0275] Then, when the engine key is operated, the 
member identification information or this information 
and the virtual currency balance may be retransmitted 
Alternatively an identification number of the car to be 
used may be transmitted for additional authentication 

15 When the authentication is granted, the operating com- 
pany 2 may use remote control operations to make the 
car engine ready to start and start the engine when the 
engine key is operated 

[0276] in this case, the virtual currency authentication 
20 key and the engine key may be provided as a common 
IC card It may be also preferable to provide the virtual 
currency authentication key and the engine key sepa- 
rately 

[0277] The engine key can be an ordinary key instead 

25 of the IC card. In this case, when authentication is per- 
formed by operating the engine key, it is possible to store 
the car identification information in memory mounted on 
the car and transmit this information for authentication 
[0278] As mentioned above, it may be preferable to 

30 release the door iock and make the engine ready to start 
by means of remote control from operating company 2 
based on one-time authentication in the operating com- 
pany 2. Alternatively, it may be preferable to release the 
door lock by means of the first authentication using the 

35 virtual currency authentication key and then make the 
engine ready to start by means of the second authenti- 
cation using the engine key This means releasing the 
door lock and making the engine ready to start stepwise 
by means of remote control from operating company 2 

40 [0279] Authentication does not necessarily need 
communication between a car and the operating com- 
pany For example, the relevant car's door lock may be 
released when authentication is granted on that car by 
means of the virtual currency authentication key (IC 

^5 card) which records the member identification informa- 
tion A user who gets into the car loads the virtual cur- 
rency authentication key into a specified loading section 
and allows the car to communicate with the operating 
company When authentication is granted, the operating 

50 company may use a remote control operation to make 
that car engine ready to start 

[0280] Namely, a member can release the car door 
lock and get into the car In order to actually drive the 
car, the user may be granted authentication and enable 
55 the car to be available by making the car engine ready 
to start 

[0281] When the virtual currency authentication key 
or the engine key is used, authentication can be granted 
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from operating company 2 When the virtual currency 
authentication key is used, the authentication informa- 
tion includes the member identification information or 
this information and the account information such as the 
virtual currency balance, etc When the engine key is 
used, the authentication information includes the mem- 
ber identification information or this information and the 
account information such as the virtual currency bal- 
ance, or the car identification information, etc 
[0282] Like the above-mentioned first embodiment, 
this second embodiment authenticates a member who 
wants to rent a car by transmitting the permission infor- 
mation as member identification information from the 
member's mobile telephone terminal 3 to the operating 
company 2 However, the present invention is not limited 
thereto. 

[0283] It is possible to omit authentication by means 
of the mobile telephone terminal As mentioned above, 
the virtual currency authentication key or the common 
key 610 stores the member identification information 
and the virtual currency balance It may be preferable 
to just transmit the member identification information or 
this information and the virtual currency balance for au- 
thentication from the car equipped with the car controller 
section 31 into which the virtual currency is loaded or 
the car controller section 41 

[0284] Accordingly, in the car rental system according 
to this second embodiment, there may be the case 
where cars are rented at relatively limited locations and 
rentable cars can be found relatively easily In this case, 
the virtual currency authentication key 530 or the com- 
mon key 610 is loaded into an available car found with- 
out retrieving cars by using the user's mobile telephone 
terminal 3, 

[0285] The car reads the member identification infor- 
mation or this information and the balance from the vir- 
tual currency authentication key 530 or the common key 
The read information is transmitted to the operating 
company 2 for authentication When the car controller 
section 31 or 41 is notified of successful authentication, 
the microcomputer 511 of this section controls the start 
control section 51 6 to unlock the engine driving system 
51 7 and enable the relevant car to be used 
[0286] Namely, the system can dispense with the us- 
er's mobile telephone terminal 3 tf it is difficult to find an 
available car, as mentioned above, the user can use his 
or her mobile telephone terminal 3 to transmit a request 
for retrieving cars to the operating company and fast find 
a nearby available car. This can save communication 
costs paid by users 

[0287] A recording medium can be used for recording 
a program executed on the microcomputer 111 in the 
above-mentioned car controller section 31 or 41 By us- 
ing this recording medium, it is possible to install the 
present invention's capabilities on many cars and use 
these capabilities. Specifically, the recording medium 
records a program executing processes for steps S601 
through S610 as shown in FIGS 10 through 12 and oth- 


er programs which are modified as needed 
[0288] In this case, available recording media Include 
semiconductor memory such as ROM, EEPROM, flash 
memory, etc and various types of magnetic recording 

5 media, optical recording media, magneto-opticat media, 
etc, When using magnetic recording media, optical re- 
cording media, magneto-optical media, etc , an appara- 
tus for reading programs recorded thereon may be in- 
stalled on the car controller section 31 or 41 or may be 

10 configured to be connectable as needed 

[0289] Further, a recording medium can be used for 
recording a program executed on the computer 211 of 
the server apparatus 21 in the operating company 2 
This is convenient, for example, when the server appa- 

*5 ratus 21 for the operating company 2 is installed on dif- 
ferent locations Namely, it is possible to easily configure 
server apparatuses having the same capability in differ- 
ent locations 

[0290] Specifically, the recording medium records a 

20 program executing processes for steps S701 through 
S711 as shown in FIGS 10 through 12 and other pro- 
grams which are modified as needed 
[0291] Also in this case, available recording media in- 
clude semiconductor memory such as ROM, EEPROM, 

25 flash memory, etc and various types of magnetic re- 
cording media, optical recording media, magneto-opti- 
cal media, etc When using magnetic recording media, 
optical recording media, magneto-optical media, etc , 
an apparatus for reading programs recorded thereon 

30 may be installed on the server apparatus 21 or may be 
configured to be connectable as needed. 
[0292] In the aforementioned second embodiment, a 
car of the car rental system may use a tire lock as well 
as the door lock and the engine lock When the door 

35 lock is used, the microcomputer 511 controls it When 
authentication is granted, the microcomputer 511 con- 
trols the door lock mechanism to enabie or disable the 
door lock 

[0293] When the engine lock is used, the microcom- 
40 puter 511 controls the start control section 516 which 
controls the engine driving system 51 7 to enable or dis- 
able the lock When the tire lock is used, the lock mech- 
anism is provided near a tire in the same manner as the 
aforementioned first embodiment It may be preferable 
45 to control the lock mechanism by means of the micro- 
computer 511 or the lock control section controlled by 
the microcomputer 511 

[0294] The lock includes a tire lock for bicycles and 
cars, and a door lock and an engine lockforcars as mov- 

50 able bodies 

[0295] The above-mentioned first and second em- 
bodiments have explained that the data communication 
section 213 of the operating company 2 provides com- 
munication between the user's mobile telephone termi- 

55 nal 3 and the bicycle or the car as a movable body ap- 
paratus, However, the present invention is not limited 
thereto For example, it may be apparently preferable to 
independently provide a communication section for 
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communication with the movable body apparatus and a 
communication section for communication with the us- 
er's mobile telephone terminal 

[0296] The above-mentioned embodiments have ex- 
plained examples of applying the present invention to 
the bicycle rental system and the car rental system 
However, the present invention is not limited thereto 
When the movable body is a car, it may use liquid fuel 
such as gasoline, light oil, etc or an electric car may be 
applicable The present invention can be also applied to 
rental systems for various types of movable bodies such 
as motorcycles, motorized bicycles, etc 

Industrial Applicability 

[0297] As mentioned above, since the present inven- 
tion always manages movable body apparatus posi- 
tions, it is possible to provide a complete drop -off service 
of movable body apparatuses A user who wants to rent 
a movable body apparatus can be notified of its nearby 
location The user need not go to a place for renting 
movable body apparatuses Accordingly, the user can 
fast rent and use a movable body apparatus 
[0298] The fee can be calculated according to actual 
usage of the movable body apparatus It is possible to 
set an accurate and clear fee and provide a fee structure 
beneficial to users 

[0299] The movable body apparatus can be provided 
with a lock mechanism having a permission capability 
Accordingly, it is possible to prevent a user other than 
members from illegally using movable body apparatus- 
es and alwaysprovide only members with nearby mov- 
able body apparatuses 

[0300] The present mvention is applicable to an inter- 
operable system of electric cars etc expected to spread 
in the future and is effective as a specification to con- 
struct a system for recycling- oriented society products 
which are recycled through their use by a large number 
of people 


Claims 

1„ A movable body rental system having a plurality of 
movable body apparatuses and a movable body 
management apparatus to manage said plurality of 
movable body apparatuses, wherein 

each of said plurality of movable body appa- 
ratuses comprises: 

authentication information transmission means 
for transmitting authentication information to 
said movable body management apparatus; 
authentication result information reception 
means for receiving authentication result infor- 
mation returned m response to said authentica- 
tion information; 

lock means for preventing the use of said mov- 


able body apparatus; 

lock control means for controlling said lock 
means according to said authentication result 
information received by said authentication re- 
5 suit information reception means; 

distance measuring means for measuring mile- 
age: 

distance information transmission means for 
transmitting information indicating mileage 
10 measured by said distance measuring means 

to said movable body management apparatus; 
time measuring means for measuring the driv- 
ing time; and 

time information transmission means for trans- 
15 mrtting information indicating the driving time 

measured by said time measuring means to 
said movable body management apparatus, 
wherein 

20 said movable body management apparatus 

comprises: 

authentication information reception means for 
receiving said authentication information from 

25 said movable body apparatus; 

authentication result Information transmission 
means for transmitting authentication result in- 
formation corresponding to said authentication 
information received by said authentication in- 

30 formation reception means to said movable 

body apparatus, 

distance information reception means for re- 
ceiving information indicating said mileage 
from said movable body apparatus; 

35 time information reception means for receiving 

information indicating said driving time from 
said movable body apparatus; 
fee calculation means for calculating a fee for 
said movable body apparatus according to said 

to mileage received by said distance information 

reception means and said driving time received 
by said time information reception means; and 
settlement means for performing settlement 
processing according to the use of said mova- 

45 ble body apparatus based on a calculation re- 

sult of said fee calculation means 

2 . The movable body rental system according to claim 
1 , wherein 

so said movable body apparatus includes paya- 

ble information acceptance means for accepting 
payable information; 

said authentication information transmission 
means transmits said payable information accepted 
55 by said payable information acceptance means as 
said authentication information to said movable 
body management apparatus; 

said lock control means controls said lock 
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means to release the lock when receiving said per- 
mission information as said authentication result in- 
formation from said movable body management ap- 
paratus via said authentication result information 
reception means; 5 

said movable body management apparatus 
includes determination means for determining 
whether payment is possible based on said payable 
information as said authentication information re- 
ceived by said authentication information reception to 
means from said movable body apparatus; and 

said authentication result information trans- 
mission means, when said determination means 
determines payment is possible, transmits permis- 
sion information as said authentication result infor- *5 
mation to said movable body apparatus 

3 The movable body rental system according to claim 
2, wherein 

said movable body management apparatus 20 
comprises: 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a usertransmit- 25 
ted via a mobile cornm unication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said so 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, and wherein 

said authentication result information trans- 35 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
authentication and said determination means deter- 
mines payment is possible 40 

4 . The movable body rental system according to claim 
1 , wherein 

said movable body management apparatus 
comprises; 45 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a usertransmit- 
ted via a mobile communication terminal owned 50 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 55 
thentication request received by said authenti- 
cation request reception means, and wherein 


said authentication result information trans- 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
authentication 

5. The movable body rental system according to claim 
1 , wherein said fee calculation means of said mov- 
able body management apparatus differentiates 
said fee according to a position where said movable 
body apparatus is returned. 

6 The movable body rental system according to claim 
1 1 wherein said fee calculation means of said mov- 
able body management apparatus sets a higherfee 
when said movable body apparatus is returned to a 
position different from a predetermined return posi- 
tion than when it is returned to said return position 

7 The movable body rental system according to claim 
1 , wherein said fee calculation means of said mov- 
able body management apparatus calculates said 
fee based on said driving time and an average driv- 
ing time which is determined according to said mile- 
age 

8, A movable body rental system having a plurality of 
movable body apparatuses and a movable body 
management apparatus to manage said plurality of 
movable body apparatuses, wherein 

each of said plurality of movable body appa- 
ratuses comprises: 

authentication information transmission means 
for transmitting authentication information to 
said movable body management apparatus; 
authentication result information reception 
means for receiving authentication result infor- 
mation returned in response to said authentica- 
tion information; 

lock means for preventing the use of said mov- 
able body apparatus; 

lock control means for controlling said lock 
means according to said authentication result 
information received by said authentication re- 
sult information reception means; 
current position detection means for detecting 
a current position at a specified time interval; 
and 

current position transmission means for trans- 
mitting information indicating a current position 
each time said current position detection 
means detects it, and wherein 

said movable body management apparatus 
comprises: 

authentication information reception means for 
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receiving said authentication information from 
said movable body apparatus; 
authentication result information transmission 
means for transmitting an authentication result 
corresponding to said authentication informa- 5 
tion received by said authentication information 
reception means to said movable body appara- 
tus; 

current position reception means for receiving 
said current positional information from said 
movable body apparatus; 
mileage measuring means for measuring mile- 
age of said movable body apparatus by using 
said current positional information received by 
said current position reception means; is 
driving time measuring means for measuring 
the driving time of said movable body appara- 
tus according to said current positional informa- 
tion received by said current position reception 
means; 20 
fee calculation means for calculating a fee for 
said movable body apparatus according to said 
mileage measured by said mileage measuring 
means and said driving time measured by said 
driving time measuring means; and 25 
settlement means for performing settlement 
processing according to the use of said mova- 
ble body apparatus based on a calculation re- 
sult of said fee calculation means 

30 

The movable body rental system according to claim 
8, wherein 

said movable body apparatus includes paya- 
ble information acceptance means for accepting 
payable information; 35 

said authentication information transmission 
means transmits said payable information accepted 
by said payable information acceptance means as 
said authentication information to said movable 
body management apparatus; 40 

said lock control means controls said lock 
means to release the lock when receiving said per- 
mission information as said authentication result in- 
formation from said movable body management ap- 
paratus via said authentication result information 45 
reception means; 

said movable body management apparatus 
includes determination means for determining 
whether payment is possible based on said payable 
information as said authentication information re- 50 
ceived by said authentication information reception 
means from said movable body apparatus; and 

said authentication result information trans- 
mission means, when said determination means 
determines payment is possible, transmits permts- 55 
sion information as said authentication result infor- 
mation to said movable body apparatus 


1 0 . The movable body rental system according to claim 
9, wherein 

said movable body management apparatus 
comprises: 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a usertransmit- 
ted viaamobilecommunication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, and wherein 

said authentication result information trans- 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
authentication and said determination means deter- 
mines payment is possible 

11, The movable body rental system according to claim 
8 5 wherein 

said movable body management apparatus 
comprises: 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, and wherein 

said authentication result information trans- 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
authentication 

12. The movable body rental system according to claim 
8, wherein said fee calculation means of said mov- 
able body management apparatus differentiates 
said fee according to a position where said movable 
body apparatus is returned 

13, The movable body rental system according to ctaim 
12, wherein said fee calculation means of said mov- 
able body management apparatus sets a higherfee 
when said movable body apparatus is returned to a 
position different from a predetermined return posi- 
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tion than when it is returned to said return position 

14, The movable body rental system according to claim 
8, wherein said fee calculation means of said mov- 
able body management apparatus calculates said 
fee based on said driving time and an average driv- 
ing time which is determined according to said mile- 
age 

15. A movable body management system having a 
movable body apparatus and a movable body man- 
agement apparatus, wherein 

said movable body apparatus comprises: 

current position measuring means for measur- 
ing a current position; and 
current position transmission means for trans- 
mitting said current positional information ob- 
tained by said current position measuring 
means, and wherein 

said movable body management apparatus 
comprises: 

current position reception means for receiving 
current positional information about said mov- 
able body apparatus transmitted from said cur- 
rent position transmission means of said mov- 
able body apparatus; 

provision request reception means for receiv- 
ing a provision request for positional mforma- 
tion about a nearby movable body apparatus 
transmitted from a user's mobi!e communica- 
tion terminal; and 

positional information transmission means for 
transmitting current positional information 
about a nearby movable body apparatus to said 
mobile communication terminal transmitting 
said provision request when said provision re- 
quest reception means receives said provision 
request 

16 The movable body management system according 
to claim 15, wherein 

said positional information transmission 
means of said movable body management appara- 
tus transmits current positional information about 
said movable body apparatus and movable body re- 
trieval information for retrieving said movable body 
apparatus; and 

a user who wants to use said movable body 
apparatus can transmit movable body retrieval in- 
formation for retrieving said movable body appara- 
tus to said movable body apparatus via a mobile 
communication terminal owned by said user, and 
wherein 

said movable body apparatus comprises: 


retrieval information reception means for re- 
ceiving said movable body retrieval informa- 
tion; and 

notification means for notifying said user of a 
5 local apparatus position when said retrieval in- 

formation reception means receives movable 
body retrieval information addressed to the lo- 
cal apparatus 

w 17 . The movable body management system according 
to claim 15, wherein 

said mobile communication terminal used by 
a user who wants to use said movable body appa- 
ratus comprises: 

15 

current position detection means for detecting 
a current position of a local apparatus; and 
transmission means for transmitting said cur- 
rent position detected by said current position 

20 detection means, wherein 

said current position reception means in said 
movable body management apparatus is also 
capable of receiving said current position from 
said mobile communication terminal, and 

25 wherein 

said positional information transmission 
means retrieves a movable body nearest to said 
mobile communication terminal based on said cur- 
st? rent position of said mobile communication terminal 
received by said current position reception means 

18, The movable body management system according 
to claim 15, wherein 
35 said movable body apparatus comprises: 

authentication information transmission means 
for transmitting authentication information to 
said movable body management apparatus; 
40 authentication result information reception 

means for receiving authentication result infor- 
mation returned in response to said authentica- 
tion information; 

lock means for preventing the use of said mov- 
45 able body apparatus; 

lock control means for controlling said lock 
means according to said authentication result 
information received by said authentication re- 
suit information reception means, and wherein 

50 

said movable body management apparatus 
comprises: 

authentication information reception means for 
55 receiving said authentication information from 

said movable body apparatus; and 
authentication result information transmission 
means for transmitting authentication result in- 
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formation corresponding to said authentication 
information received by said authentication in- 
formation reception means to said movable 
body apparatus 

19., The movable body management system according 
to claim 18, wherein 

said movable body apparatus includes paya- 
ble information acceptance means for accepting 
payable information; 

said authentication information transmission 
means transmits said payable information accepted 
by said payable information acceptance means as 
said authentication information to said movable 
body management apparatus; 

said lock control means controls said lock 
means to release the lock when receiving said per- 
mission information as said authentication result in- 
formation from said movable body management ap- 
paratus via said authentication result information 
reception means; 

said movable body management apparatus 
includes determination means for determining 
whether payment is possible based on said payable 
information as said authentication information re- 
ceived by said authentication information reception 
means from said movable body apparatus; and 

said authentication result information trans- 
mission means, when said determination means 
determines payment is possible, transmits permis- 
sion information as said authentication result infor- 
mation to said movable body apparatus 

20, The movable body management system according 
to claim 19, wherein 

said movable body management apparatus 
comprises; 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, and wherein 
said authentication result information transmis- 
sion means of said movable body management 
apparatus transmits said permission informa- 
tion when said authentication processing 
means grants authentication and said determi- 
nation means determines payment is possible 

21 . The movable body management system according 
to claim 18. wherein 


said movable body management apparatus 
comprises: 

authentication request reception means for re- 
s ceiving an authentication request including 

identification information about a user transmit- 
ted viaamobilecommunication terminal owned 
by said user of said movable body apparatus; 
and 

to authentication processing means for perform- 

ing authentication processing based on said 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, and wherein 

15 

said authentication result information trans- 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
20 authentication 

22 . A movable body apparatus in a movable body rental 
system comprising said movable body apparatus to 
be rented and a movable body management appa- 

25 ratus to manage said movable body apparatus, said 
movable body apparatus having: 

authentication information transmission means 
for transmitting authentication information to 

30 said movable body management apparatus; 

authentication result information reception 
means for receiving authentication result infor- 
mation returned in response to said authentica- 
tion information; 

35 lock means for preventing th e use of said mov- 

able body apparatus; 

lock control means for controlling said lock 
means according to said authentication result 
information received by said authentication re- 
40 suit information reception means; 

distance measuring means for measuring mile- 
age; 

distance information transmission means for 
transmitting information indicating mileage 
45 measured by said distance measuring means 

to said movable body management apparatus; 
time measuring means for measuring the driv- 
ing time; and 

time information transmission means fortrans- 
50 mitting information indicating the driving time 

measured by said time measuring means to 
said movable body management apparatus 

23, The movable body apparatus according to claim 22, 
55 comprising: 

payable information acceptance means for ac- 
cepting payable information, wherein said au- 
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thenticatiort information transmission means 
transmits said payable information accepted by 
said payable information acceptance means as 
said authentication information to said movable 
body management apparatus; and 

said lock control means controls said lock 
means to release the lock when receiving said per- 
mission information as said authentication result in- 
formation from said movable body management ap- 
paratus via said authentication result information 
reception means 

24 A movable body apparatus in a movable body rental 
system comprising said movable body apparatus to 
be rented and a movable body management appa- 
ratus to manage said movable body apparatus, said 
movable body apparatus having: 

authentication information transmission means 
for transmitting authentication information to 
said movable body management apparatus; 
authentication result information reception 
means for receiving authentication result infor- 
mation returned in response to said authentica- 
tion information; 

lock means for preventing the use of sard mov- 
able body apparatus; 

lock control means for controlling said lock 
means according to said authentication resuit 
information received by said authentication re- 
sult information reception means; 
current position detection means for detecting 
a current position at a specified time interval; 
and 

current position transmission means for trans- 
mitting information indicating a current position 
each time said current position detection 
means detects it 

25 . The movable body apparatus according to claim 24, 
comprising: 

payable information acceptance means for ac- 
cepting payable information, 
wherein said authentication information trans- 
mission means transmits said payable informa- 
tion accepted by said payable information ac- 
ceptance means as said authentication infor- 
mation to said movable body management ap- 
paratus; and 

said lock control means controls said lock 
means to release the lock when receiving said per- 
mission information as said authentication result in- 
formation from said movable body management ap- 
paratus via said authentication result information 
reception means 


26, A movable body management apparatus in a mov- 
able body rental system comprising a movable body 
apparatus to be rented and a movable body man- 
agement apparatus to manage said movable body 

s apparatus, said movable body management appa- 

ratus having: 

authentication information reception means for 
receiving authentication information from said 

10 movable body apparatus; 

authentication result information transmission 
means for transmitting authentication result in- 
formation corresponding to said authentication 
information received by said authentication in- 

'5 formation reception means to said movable 

body apparatus; 

distance information reception means for re- 
ceiving information indicating said mileage 
from said movable body apparatus; 

20 time information reception means for receiving 

information indicating said driving time from 
said movable body apparatus; 
fee calculation means for calculating a fee for 
said movable body apparatus according to said 

25 mileage received by said distance information 

reception means and said driving time received 
by said time information reception means; and 
settlement means for performing settlement 
processing according to the use of said mova- 

30 ble body apparatus based on a calculation re- 

sult of said fee calculation means 

27 , The movable body management apparatus accord- 
ing to claim 26, comprising: 

35 

determination means for determining whether 
payment is possible based on said payable in- 
formation as said authentication information re- 
ceived by said authentication information re- 
40 ception means from said movable body appa- 

ratus, wherein 

said authentication result information trans- 
mission means, when said determination means 
45 determines payment is possible, transmits permis- 
sion information as said authentication result infor- 
mation to said movable body apparatus 

28 The movable body management apparatus accord - 
50 ing to claim 27, comprising: 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a user transmit - 
55 ted via amobilecommunication terminal owned 

by said user of said movable body apparatus; 
and 

authentication processing means for perforrn- 
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ing authentication processing based on said 
identification information included In said au- 
thentication request received by said authenti- 
cation request reception means, wherein 

said authentication result information trans- 
mission means transmits said permission informa- 
tion when said authentication processing means 
grants authentication and said determination 
means determines payment is possible 

29. The movable body management apparatus accord- 
ing to claim 26, comprising: 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a usertransmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, wherein 

said authentication result information trans- 
mission means transmits said permission informa- 
tion when said authentication processing means 
grants authentication 

30 , The movable body management apparatus accord- 
ing to claim 26, wherein said fee calculation means 
differentiates said fee according to a position where 
said movable body apparatus is returned 

31 The movable body management apparatus accord- 
ing to claim 30, wherein said fee calculation means 
sets a higher fee when said movable body appara- 
tus is returned to a position different from a prede- 
termined return position than when it is returned to 
said return position 

32 , The movable body management apparatus accord- 
ing to claim 26, wherein said fee calculation means 
calculates said fee based on said driving time and 
an average driving time which is determined ac- 
cording to said mileage 

33 A movable body management apparatus in a mov- 
able body rental system comprising a movable body 
apparatus to be rented and a movable body man- 
agement apparatus to manage said movable body 
apparatus, said movable body management appa- 
ratus having: 

authentication information reception means for 
receiving authentication information from said 


movable body apparatus; 
authentication result information transmission 
means for transmitting an authentication result 
corresponding to said authentication informa- 
5 tion received by said authentication information 

reception means to said movable body appara- 
tus; 

current position reception means for receiving 
said current positional information from said 

10 movable body apparatus; 

mileage measuring means for measuring mile- 
age of said movable body apparatus by using 
said current positional information received by 
said current position reception means; 

75 driving time measuring means for measuring 

the driving time of said movable body appara- 
tus according to said current positional informa- 
tion received by said current position reception 
means; 

20 fee calculation means for calculating a fee for 

said movable body apparatus according to said 
mileage measured by said mileage measuring 
means distance information reception means 
and said driving time measured by said driving 

25 time measuring means; and 

settlement means for performing settlement 
processing according to the use of said mova- 
ble body apparatus based on a calculation re- 
sult of said fee calculation means 

30 

34., The movable body management apparatus accord- 
ing to claim 33, comprising: 

determination means for determining whether 
payment is possible based on said payable in- 
formation as said authentication information re- 
ceived by said authentication information re- 
ception means from said movable body appa- 
ratus, wherein 

said authentication result information trans- 
mission means, when said determination means 
determines payment is possible, transmits permis- 
sion information as said authentication result infor- 
mation to said movable body apparatus 

35 , The movable body management apparatus accord- 
ing to claim 34, comprising: 

authentication request reception means for re- 
ceiving an authentication request including 
identification information about a user transmit- 
ted via a mobilecommunication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 
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thentication request received by said authenti- 
cation request reception means, wherein 

said authentication result information trans- 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
authentication and said determination means deter- 
mines payment is possible 

36. The movable body management apparatus accord- 
ing to claim 33, comprising: 

authentication request reception means for re- 
ceiving an authentication request including 
Identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

authentication processing means for perform- 
ing authentication processing based on said 
identification information included in said au- 
thentication request received by said authenti- 
cation request reception means, and wherein 

said authentication result information trans- 
mission means transmits said permission informa- 
tion when said authentication processing means 
grants authentication 

37. The movable body management apparatus accord- 
ing to claim 33, comprising; said fee calculation 
means differentiates said fee according to a posi- 
tion where said movable body apparatus is re- 
turned 

38 The movable body management apparatus accord- 
ing to claim 37, comprising: said fee calculation 
means sets a higher fee when said movable body 
apparatus is returned to a position different from a 
predetermined return position than when it is re- 
turned to said return position 

39 , The movable body management apparatus accord- 
ing to claim 33, wherein said fee calculation means 
calculates said fee based on said driving time and 
an average driving time which is determined ac- 
cording to said mileage 

40 . A movable body apparatus in a movable body man- 
agement system comprising said movable body ap- 
paratus to be rented and a movable body manage- 
ment apparatus to manage said movable body ap- 
paratus, said movable body apparatus having: 

retrieval information reception means for re- 
ceiving movable body retrieval information from 
a user's mobile communication terminal; and 


notification means for notifying said user of a 
local apparatus position when said retrieval in- 
formation reception means receives movable 
body retrieval information addressed to the lo- 
5 cal apparatus. 

41 ,. ThemovabJe body apparatus according to claim 40, 
comprising: 

to authentication information transmission means 

for transmitting authentication information to 
said movable body management apparatus; 
authentication result information reception 
means for receiving authentication result infor- 
ms mation returned in response to said authentica- 
tion information; 

lock means for preventing the use of said mov- 
able body apparatus; 

permission information reception means for re- 
20 ceiving permission information from said mov- 

able body management apparatus; and 
lock control means for releasing a lock by con- 
trolling said lock means when said permission 
information reception means receives said per- 
25 mission information 

42 . The movable body apparatus according to claim 40, 
comprising 

payable information acceptance means for 
^0 accepting payable information, wherein said au- 
thentication information transmission means trans- 
mits said payable information accepted by said pay- 
able information acceptance means as said authen- 
tication information to said movable body manage- 
rs ment apparatus; and 

said lock control means controls said lock 
means to release the lock when receiving said per- 
mission information as said authentication result in- 
formation from said movable body management ap- 
4Q paratus via said authentication result information 
reception means 

43. A movable body management apparatus in a mov- 
able body management system comprising a mov- 
45 able body apparatus to be rented and a movable 
body management apparatus to manage said mov- 
able body apparatus, said movable body manage- 
ment apparatus having: 

50 current position reception means for receiving 

a current position of said movable body appa- 
ratus transmitted from said movable body ap- 
paratus; 

provision request reception means for receiv- 
es ing a provision request for positional informa- 
tion about a nearby movable body transmitted 
from a user's mobile communication terminal; 
and 
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positional information transmission means for 
transmitting information indicating a current po- 
sition of a nearby movable body apparatus to 
said mobile communication terminal transmit- 
ting said provision request when said provision 
request reception means receives said provi- 
sion request 

44, The movable body management apparatus accord- 
ing to claim 43, wherein said positional information 
transmission means transmits information indicat- 
ing a current position of said movable body appa- 
ratus and movable body retrieval information for re- 
trieving said movable body apparatus 

45.. The movable body management apparatus accord- 
ing to claim 43, wherein 

sa^d current position reception means is also 
capable of receiving said current position from a 
mobile communication terminal used by a user who 
wants to use said movable body apparatus; and 

said positional information transmission 
means retrieves a movable body nearest to said 
mobile communication terminal based on said cur- 
rent position of said mobile communication terminal 
received by said current position reception means 

46 The movable body management apparatus accord- 
ing to claim 43, comprising 

authentication information reception means 
for receiving said authentication information from 
said movable body apparatus; and 

authentication result information transmission 
means for transmitting authentication result infor- 
mation corresponding to said authentication infor- 
mation received by said authentication information 
reception means to said movable body apparatus 

47 . The movable body management apparatus accord- 

ing to claim 46, comprising 

determination means for determining whether 
payment is possible based on said payable infer- 
mation as said authentication information received 
by said authentication information reception means 
from said movable body apparatus, wherein 

said authentication result information trans- 
mission means, when said determination means 
determines payment is possible, transmits permis- 
sion information as said authentication result infor- 
mation to said movable body apparatus 

48, The movable body management apparatus accord- 
ing to claim 47, comprising 

authentication request reception means for 
receiving an authentication request including iden- 
tification information about a user transmitted via a 
mobile communication terminal owned by said user 
of said movable body apparatus; and 


authentication processing means for perform- 
ing authentication processing based on said identi- 
fication information included in said authentication 
request received by said authentication request re- 
5 ception means, and wherein 

said authentication result information trans- 
mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
w authentication andsaid determination means deter- 
mines payment is possible 

49 . The movable body management apparatus accord- 
ing to claim 46, comprising 

15 authentication request reception means for 

receiving an authentication request including iden- 
tification information about a user transmitted via a 
mobile communication terminal owned by said user 
of said movable body apparatus; and 

30 authentication processing means for perform- 

ing authentication processing based on said identi- 
fication information included in said authentication 
request received by said authentication request re- 
ception means, and wherein 

£5 said authentication result information trans- 

mission means of said movable body management 
apparatus transmits said permission information 
when said authentication processing means grants 
authentication 

30 

50 A movable body rental method for a movable body 
rental system having a plurality of movable body ap- 
paratuses and a movable body management appa- 
ratus to manage said plurality of movable body ap- 
35 paratuses, wherein 

each of said plurality of movable body appa- 
ratuses comprises the steps of: 

transmitting authentication information to said 
40 movable body management apparatus; 

receiving authentication result information re- 
turned in response to said authentication infor- 
mation; 

controlling a lock to unlock a relevant movable 
45 body apparatus when authentication result in- 

formation received at said step of receiving au- 
thentication result information indicates suc- 
cessful authentication; 
measuring mileage; 
50 transmitting information indicating mileage 

measured at said step of measuring mileage to 
said movable body management apparatus; 
measuring a driving time; and 
transmitting Information indicating the driving 
55 time measured at said step of measuring a driv- 

ing time to said movable body management ap- 
paratus, wherein 
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said movable body management apparatus 
comprises the steps of: 

receiving said authentication information from 
said movable body apparatus; 
transmitting authentication resuit information 
corresponding to said authentication informa- 
tion received at said step of receiving authenti- 
cation information to said movable body appa- 
ratus; 

receiving information indicating said mileage 
from said movable body apparatus; 
receiving information indicating said driving 
time from said movable body apparatus; 
calculating a fee of said movable body appara- 
tus according to said mileage received at said 
step of receiving distance information and said 
driving time received at said step of receiving 
time information; and 

performing settlement processing for a fee of 
said movable body apparatus based on a result 
of said step of calculating a fee 

51 The movable body rental method according to claim 
50, wherein 

said movable body apparatus has a step of 
accepting input of payable information; 

said step of transmitting authentication infor- 
mation transmits said payable information accepted 
at said step of accepting payable information as 
said authentication information to said movable 
body management apparatus; 

said step of controlling a lock releases it when 
said step of receiving authentication resuit informa- 
tion receives said permission information as said 
authentication result information from said movable 
body management apparatus; 

said movable body management apparatus 
has a step of determining whether payment is pos- 
sible based on said payable information as said au- 
thentication information received at said step of re- 
ceiving authentication information from said mova- 
ble body apparatus; and 

said step of transmitting authentication result 
information transmits permission information as 
said authentication result information to said mov- 
able body apparatus when said determination step 
determines that payment is possible 

52 , The movable body rental method according to claim 
50, wherein 

said movable body management apparatus 
comprises the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 


and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
5 receiving an authentication request, wherein 

said step of transmitting authentication result 
information of said movable body management 
apparatus transmits said permission informa- 
tion when said step of performing authentica- 
te tion processing grants authentication and said 
determination step determines payment is pos- 
sible 

53 The movable body rental method according to claim 
is 50, wherein 

said movable body management apparatus 
comprises the steps of: 

receiving an authentication request including 
20 identification information about a user transmit- 

ted via a mobilecommunication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
25 said identification information included in said 

authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
so information of said movable body management ap- 
paratus transmits said permission information when 
said step of performing authentication processing 
grants authentication 

35 54, The movable body rental method according to claim 
50, wherein said step of calculating a fee for said 
movable body management apparatus differenti- 
ates said fee according to a position where said 
movable body apparatus is returned 

40 

55 The movable body rental method according to claim 
54, wherein said step of calculating a fee for said 
movable body management apparatus sets a high- 
er fee when said movable body apparatus is re- 
45 turned to a position different from a predetermined 
return position than when it is returned to said return 
position 

56 , The movable body rental method according to claim 
50 50, wherein said step of calculating a fee for said 
movable body management apparatus calculates 
said fee based on said driving time and an average 
driving time which is determined according to said 
mileage 

55 

57 A movable body rental method for a movable body 
rental system having a plurality of movable body ap- 
paratuses and a movable body management appa- 
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ratus to manage said plurality of movable body ap- 
paratuses, wherein 

each of said plurality of movable body appa- 
ratuses comprises the steps of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result information re- 
turned in response to said authentication infor- 
mation; 

controlling a lock to unlock a relevant movable 
body apparatus when authentication result in- 
formation received at said step of receiving au- 
thentication result information indicates suc- 
cessful authentication; 

detecting a current position at a specified time 
interval; and 

transmitting information indicating a current po- 
sition each time said current position is detect- 
ed at said step of detecting a current position, 
wherein 

said movable body management apparatus 
comprises the steps of; 

receiving said authentication information from 
said movable body apparatus; 
transmitting an authentication result corre- 
sponding to said authentication information re- 
ceived at said step of receiving authentication 
information to said movable body apparatus; 
receiving said current positional information 
from said movable body apparatus; 
measuring mileage of said movable body ap- 
paratus by using said current positional infor- 
mation received at said step of receiving a cur- 
rent position; 

measuring a driving time of said movable body 
apparatus according to said current positional 
information received at said step of receiving a 
current position; 

calculating a fee of said movable body appara- 
tus according to said mileage received at said 
step of measuring mileage and said driving time 
received at said step of measuring a driving 
time; and 

performing settlement processing for a fee of 
said movable body apparatus based on a result 
of said step of calculating a fee 

58 The movable body rental method according to claim 
57, wherein 

said movable body apparatus has a step of 
accepting input of payable information; 

said step of transmitting authentication infor- 
mation transmits payable information accepted at 
said step of accepting payable information as said 
authentication information to said movable body 


management apparatus; 

said step of controlling a lock releases it when 
said step of receiving authentication result informa- 
tion receives said permission information as said 
5 authentication result information from said movable 

body management apparatus; 

said movable body management apparatus 
has a step of determining whether payment is pos- 
sible based on said payable information as said au- 
10 thentication information received at said step of re- 
ceiving authentication information from said mova- 
ble body apparatus; and 

said step of transmitting authentication result 
information transmits permission information as 
*s said authentication result information to said mov- 
able body apparatus when said determination step 
determines that payment is possible 

59., The movable body rental method according to claim 
20 58, wherein 

said movable body management apparatus 
comprises the steps of: 

receiving an authentication request including 
25 identification information about a user transmit- 

ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
30 said identification information included En said 

authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
35 information of said movable body management ap- 
paratus transmits said permission information when 
said step of performing authentication processing 
grants authentication and said determination step 
determines payment is possible 

40 

60 The movable body rental method according to claim 
57, wherein 

said movable body management apparatus 
comprises the steps of: 

45 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
50 and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

55 

said step of transmitting authentication result 
information of said movable body management ap- 
paratus transmits said permission information when 
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said step of performing authentication processing 
grants authentication. 

61 ., The movable body rental method according to claim 
57, wherein said step of calculating a fee for said 
movable body management apparatus differenti- 
ates said fee according to a position where said 
movable body apparatus is returned 

62, The movable body rental method according to claim 
61 , wherein said step of calculating a fee for said 
movable body management apparatus sets a high- 
er fee when said movable body apparatus is re- 
turned to a position different from a predetermined 
return position than when it is returned to said return 
position 

63 The movable body rental method according to claim 
57, wherein said step of calculating a fee for said 
movable body management apparatus calculates 
said fee based on said driving time and an average 
driving time which is determined according to said 
mileage 

64 , A movable body management method of managing 

a plurality of movable body apparatuses by a mov- 
able body management apparatus, wherein 

said movable body apparatus comprises the 
steps of: 

measuring a current position; and 
transmitting information indicating said current 
position measured at said step of measuring a 
current position, and wherein 

said management apparatus comprises the 
steps of: 

receiving information which is transmitted from 
said movable body apparatus and indicates a 
current position of said movable body appara- 
tus; 

receiving a provision request for positional in- 
formation about a nearby movable body trans- 
mitted from a user's mobile communication ter- 
minal; and 

transmitting information indicating a current po- 
sition of a nearby movable body apparatus to 
said mobile communication terminal transmit- 
ting said provision request when said step of 
receiving a provision request receives said pro- 
vision request 

65. The movable body management method according 
to claim 64, wherein 

said step of transmitting positional information 
transmits information indicating a current position 
of said movable body apparatus and movable body 


retrieval information for retrieving said movable 
body apparatus; and 

a user who wants to use said movable body 
apparatus can transmit movable body retrieval in- 
5 formation for retrieving said movable body appara- 
tus to said movable body apparatus via a mobile 
communication terminal owned by said user, and 
wherein 

said movable body apparatus comprises the 
10 steps of: 

receiving said movable body retrieval informa- 
tion; and 

notifying said user of a local apparatus position 
*s when said step of receiving retrieval informa- 

tion receives movable body retrieval informa- 
tion addressed to the local apparatus 

66 , The movable body management method according 
20 to claim 64, wherein 

said mobile communication terminal used by 
a user who wants to use said movable body appa- 
ratus comprises: 

25 a step of detscting a current position of a local 

apparatus; and 

a transmission result for transmitting said cur- 
rent position detected at said step detecting a 
current position, wherein 
so said step of receiving a current position in said 

movable body management apparatus is also 
capable of receiving said current position from 
said mobile communication terminal, and 
wherein 

35 said step of transmitting positional information 

retrieves a movable body nearest to said mo- 
bile communication terminal based on said cur- 
rent position of said mobile communication ter- 
minal received at said step of receiving a cur- 

40 rent position 

67, The movable body management method according 
to claim 64, wherein 

said movable body apparatus comprises the 
45 steps of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result information re- 
50 turned in response to said authentication infor- 

mation; and 

controlling a lock to unlock a relevant movable 
body apparatus when authentication result in- 
formation received at said step of receiving au- 
55 thentlcation result information indicates suc- 

cessful authentication, and wherein 

said movable body management apparatus 
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comprises the steps of: 

receiving said authentication information from 
said movable body apparatus; and 
transmitting authentication result information 5 
corresponding to said authentication informa- 
tion received at said step of receiving authenti- 
cation information to said movable body appa- 
ratus 

10 

68, The movable body management method according 
to claim 64, wherein 

said movable body apparatus has a step of 
accepting input of payable information; 

said step of transmitting authentication infor- 1$ 
mation transmits said payable information accepted 
at said step of accepting payable information as 
said authentication information to said movable 
body management apparatus; 

said step of controlling a lock releases it when 20 
said step of receiving authentication result informa- 
tion receives said permission information as said 
authentication result information from said movable 
body management apparatus; 

sard movable body management apparatus 25 
has a step of determining whether payment is pos- 
sible based on said payable information as said au- 
thentication Information received at said step of re- 
ceiving authentication information from said mova- 
ble body apparatus; and 30 

said step of transmitting authentication resuit 
information transmits permission information as 
said authentication result information to said mov- 
able body apparatus when said determination step 
determines that payment is possible 35 

69. The movable body management method according 
to claim 68, wherein 

said movable body management apparatus 
comprises the steps of: 40 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 45 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein so 
said step of transmitting authentication result 
information of said movable body management 
apparatus transmits said permission informa- 
tion when said step of performing authentica- 
tion processing grants authentication and said ^5 
determination step determines payment is pos- 
sible 


, The movable body management method according 
to claim 67, comprising the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobilecommunication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
information of said movable body management ap- 
paratus transmits said permission information when 
said step of performing authentication processing 
grants authentication 

.. A method of managing a movable body apparatus 
in a movable body rental system comprising a mov- 
able body apparatus to be rented and a movable 
body management apparatus to manage said mov- 
able body apparatus, said method comprising the 
steps of: 

transmitting authentication information to said 
movabie body management apparatus; 
receiving authentication result information re- 
turned in response to said authentication infor- 
mation; 

controlling a lock means for preventing the use 
of said movable body apparatus according to 
said authentication result information received 
at said step of receiving authentication result 
information; 
measuring mileage; 

transmitting information indicating mileage 
measured at said step of measuring mileage to 
said movable body management apparatus; 
measuring a driving time; and 
transmitting information indicating the driving 
time measured at said step of measuring a driv- 
ing time to said movable body management ap- 
paratus 

I . The movable body apparatus management method 
according to claim 71 , comprising the step of: 

accepting input of payable information, wherein 
said step of transmitting authentication 
information transmits said payable information 
accepted at said step of accepting payable in- 
formation as said authentication information to 
said movable body management apparatus, 
and wherein said step of controlling a lock con- 
trols said lock means to release a lock when 
sard step of receiving authentication result in- 
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formation receives said permission information 
as said authentication result information from 
said movable body management apparatus. 

73, A method of managing a movable body apparatus 
in a movable body rental system comprising a mov- 
able body apparatus to be rented and a movable 
body management apparatus to manage said mov- 
able body apparatus, said method comprising the 
steps of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result information re- 
turned in response to said authentication infor- 
mation; and 

controlling a lock means for preventing the use 
of said movable body apparatus according to 
said authentication result information received 
at said step of receiving authentication result 
information; 

detecting a current position at a specified time 
interval; and 

transmitting information indicating a current po- 
sition each time said current position is detect- 
ed at said step of detecting a current position 


from said movable body apparatus; 
receiving information indicating said driving 
time from said movable body apparatus; 
calculating a fee of said movable body appara- 
5 tus according to said mileage received at said 

step of receiving distance information and said 
driving time received at said step of receiving 
time information; and 

performing settlement processing for a fee of 
W said movable body apparatus based on a result 

of said step of calculating a fee 

76 The movable body management method according 
to claim 75, comprising the step of; 

15 

determining whether payment is possible 
based on payable information as said authen- 
tication information received at said step of re- 
ceiving authentication information from said 
movable body apparatus, wherein 

said step of transmitting authentication result 
information transmits permission information as 
said authentication result information to said mov- 
25 able body apparatus when said determination step 
determines that payment is possible 


20 


74. The movable body apparatus management method 
according to claim 73, comprising the step of: 

accepting input of payable information, wherein 
said step of transmitting authentication 
information transmits said payable information 
accepted at said step of accepting payable in- 
formation as said authentication information to 
said movable body management apparatus, 
and wherein said step of controlling a lock con- 
trols said lock means to release a lock when 
said step of receiving authentication result In- 
formation receives said permission information 
as said authentication result information from 
said movable body management apparatus 

75, A movable body management method for a mova- 
ble body management apparatus in a movable body 
rental system comprising a movable body appara- 
tus to be rented and said movable body manage- 
ment apparatus to manage said movable body ap- 
paratus, said method comprising the steps of: 


77 The movable body management method according 
to claim 76, comprising the steps of; 

30 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobilecommunication terminal owned 
by said user of said movable body apparatus; 

35 and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

40 said step of transmitting authentication result 

information transmits said permission informa- 
tion when said step of performing authentica- 
tion processing grants authentication and said 
determination step determines payment is pos- 

45 sible 

78. The movable body management method according 
to claim 75, comprising the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 


receiving authentication information from said 
movable body apparatus; 
transmitting authentication result information 
corresponding to said authentication informa- 
tion received at said step of receiving authentt- 55 
cation information to said movable body appa- 
ratus; 

receiving information indicating said mileage 
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said step of transmitting authentication result 
information transmits said permission information 
when said step of performing authentication 
processing grants authentication 

79. The movable body management method according 
to claim 75, wherein said step of calculating a fee 
differentiates said fee according to a position where 
said movable body apparatus is returned 

80. The movable body management method according 
to claim 79, wherein said step of calculating a fee 
sets a higher fee when said movable body appara- 
tus is returned to a position different from a prede- 
termined return position than when it is returned to 
said return position 

81 , The movable body management method according 
to dairn 75, wherein said step of calculating a fee 
calculates said fee based on said driving time and 
an average driving time which is determined ac- 
cording to said mileage 

82, A movable body management method for a mova- 
ble body management apparatus in a movable body 
rental system comprising a movable body appara- 
tus to be rented and said movable body manage- 
ment apparatus to manage said movable body ap- 
paratus, said method comprising the steps of: 

receiving authentication information from said 
movable body apparatus; 
transmitting an authentication result corre- 
sponding to said authentication information re- 
ceived at said step of receiving authentication 
information to said movable body apparatus; 
receiving said current positional information 
from said movable body apparatus; 
measuring mileage of said movable body ap- 
paratus by using said current positional infor- 
mation received at said step of receiving a cur- 
rent position; 

measuring a driving time of said movable body 
apparatus according to said current positional 
information received at said step of receiving a 
current position; 

calculating a fee of said movable body appara- 
tus according to said mileage received at said 
step of measuring mileage and said driving time 
received at said step of measuring a driving 
time; and 

performing settlement processing for a fee of 
said movable body apparatus based on a result 
of said step of calculating a fee 

83 The movable body management method according 
to claim 82, comprising the step of: 


74 

determining whether payment is possible 
based on payable information as said authen- 
tication information received at said step of re- 
ceiving authentication information from said 
5 movable body apparatus, wherein 

said step of transmitting authentication result 
information transmits permission information 
as said authentication result information to said 
movable body apparatus when said determina- 
te tion step determines that payment is possible 

84. The movable body management method according 
to claim 33, comprising the steps of: 

?5 receiving an authentication request including 

identification information about a user transmit- 
ted via a a mobile communication terminal 
owned by said user of said movable body ap- 
paratus; and 

20 performing authentication processing based on 

said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

£5 S aid step of transmitting authentication result 

information of said movable body management ap- 
paratus transmits said permission information when 
said step of performing authentication processing 
grants authentication and said determination step 

30 determines payment is possible 

85 , The movable body management method according 
to claim 82, comprising the steps of: 

35 receiving an authentication request including 

identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

4o performing authentication processing based on 

said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

45 said step of transmitting authentication result 

information transmits said permission information 
when said step of performing authentication 
processing grants authentication 

50 86. The movable body management method according 
to claim 82, wherein said step of calculating a fee 
differentiates said fee according to a position where 
said movable body apparatus is returned 

55 87 The movable body management method according 
to claim 86, wherem said step of calculating a fee 
sets a higher fee when said movable body appara- 
tus is returned to a position different from a prede- 
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termined return position than when it is returned to 
said return position 

88 , The movable body management method according 
to claim 82, wherein said step of calculating a fee 
calculates said fee based on said driving time and 
an average driving time which is determined ac- 
cording to said mileage 

89., A method of managing said movable body appara- 
tus in a movable body management system com- 
prising a movable body apparatus to be rented and 
a movable body management apparatus to manage 
said movable body apparatus, said movable body 
management apparatus having: 

receiving movable body retrieval information 
from a user's mobile communication terminal; 
notifying said user of a locai apparatus position 
when said step of receiving retrieval informa- 
tion receives movable body retrieval informa- 
tion addressed to the local apparatus. 

90„ The movable body apparatus management method 
according to claim 89, comprising the step of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result information re- 
turned in response to said authentication infor- 
mation; 

receiving permission information from said 
movable body management apparatus; and 
controlling lock means to release a lock for pre- 
venting the use of said movable body appara- 
tus when said step of receiving permission in- 
formation receives sard permission informa- 
tion 

91 . The movable body apparatus management method 
according to claim 91 , comprising the step of: 

accepting input of payable information, wherein 
said step of transmitting authentication 
information transmits said payable information 
accepted at said step of accepting payable in- 
formation as said authentication information to 
said movable body management apparatus, 
and wherein said step of controlling a lock con- 
trols said lock means to refease a lock when 
said step of receiving authentication result in- 
formation receives said permission information 
as said authentication result information from 
said movable body management apparatus 

92 A movable body management method for a mova- 
ble body management apparatus in a movable body 
management system comprising a movable body 


apparatus to be rented and said movable body man - 
agement apparatus to manage said movable body 
apparatus, said method comprising the steps of: 

5 receiving a current position of said movable 

body apparatus transmitted from said movable 
body apparatus; 

receiving a provision request for positional in- 
formation about a nearby movable body trans- 
it mittedfrom a user's mobile communication ter- 
minal; and 

transmitting information indicating a current po- 
sition of a nearby movable body apparatus to 
said mobile communication terminal transmit- 
'5 ting said provision request when said step of 

receiving a provision request receives said pro- 
vision request 

93. The movable body management method according 
20 to claim 92, wherein said step of transmitting posi- 
tional information transmits information indicating a 
current position of said movable body apparatus 
and movable body retrieval information for retriev- 
ing said movable body apparatus 

25 

94,, The movable body management method according 
to claim 92, wherein 

said step of receiving a current position is also 
capable of receiving said current position from a 
so mobile communication terminal used by a user who 
wants to use said movable body apparatus; and 

said step of transmitting positional information 
retrieves a movable body nearest to said mobile 
communication terminal based on said current po- 
35 sition of said mobile communication terminal re- 
ceived at said step of receiving a current position 

95, The movable body management method according 
to claim 92, comprising the steps of: 

40 

receiving said authentication information from 
said movable body apparatus; and 
transmitting authentication result information 
corresponding to said authentication informa- 
45 tion received at said step of receiving authenti- 

cation information to said movable body appa- 
ratus 

96 , The movable body management method according 
50 to claim 95, comprising the step of: 

determining whether payment is possible 
based on said payable information as said au- 
thentication information received at said step of 
55 receiving authentication information from said 

movable body apparatus, wherein 
said step of transmitting authentication result 
information transmits permission information 
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as said authentication result information to said 
movable body apparatus when said determina- 
tion step determines that payment is possible 

97, The movable body management method according 
to claim 96, comprising the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification Information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 
said step of transmitting authentication result 
information of said movable body management 
apparatus transmits said permission informa- 
tion when said step of performing authentica- 
tion processing grants authentication and said 
determination step determines payment is pos- 
sible 

98, The movable body management method according 
to claim 95, comprising the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
information of said movable body management ap- 
paratus transmits said permission information when 
said step of performing authentication processing 
grants authentication 

99, A computer-readable recording medium to record a 
program executed on a computer for a movable 
body apparatus in a movable body rental system 
comprising a movable body apparatus to be rented 
and a movable body management apparatus to 
manage said movable body apparatus, said record- 
ing medium configured to record a program for ex- 
ecuting the steps of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result Information re- 
turned in response to said authentication infor- 
mation; 

controlling a lock means for preventing the use 


of said movable body apparatus according to 
said authentication result information received 
at said step of receiving authentication result 
information; 

5 measuring mileage; 

transmitting information indicating mileage 
measured at said step of measuring mileage to 
said movable body management apparatus; 
measuring a driving time; and 

10 transmitting information indicating the driving 

time measured at said step of measuring a driv- 
ing time to said movable body management ap- 
paratus 

*s 100 The computer-readable recording medium accord- 
ing to claim 99, said recording medium configured 
to record a program for executing the step of: 

accepting input of payable information, wherein 

20 

said step of transmitting authentication infor- 
mation transmits said payable information accepted 
at said step of accepting payable information as 
said authentication information to said movable 
25 body management apparatus; and 

said step of controlling a lock controls said 
lock means to release a lock when said step of re- 
ceiving authentication result information receives 
said permission information as said authentication 
30 result information from said movable body manage- 
ment apparatus 

101 A computer-readable recording medium to-record 
a program executed on a computer for a movable 

35 body apparatus in a movable body rental system 
comprising a movable body apparatus to be rented 
and a movable body management apparatus to 
manage said movable body apparatus, said record- 
ing medium configured to record a program for ex- 

40 ecuting the steps of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result information re- 
45 turned in response to said authentication infor- 

mation; 

controlling a lock means for preventing the use 
of said movable body apparatus according to 
said authentication result information received 
so at said step of receiving authentication result 

information; 

detecting a current position at a specified time 
interval; and 

transmitting information indicating a currentpo- 
55 sition each time said current position detection 

means detects it 

102 The computer-readable recording medium accord- 
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ing to claim 1 01 , said recording medium configured 
to record a program for executing the step of: 

accepting input of payable information, wherein 

said step of transmitting authentication infor- 
mation transmits said payable information accepted 
at said step of accepting payable information as 
said authentication information to said movable 
body management apparatus; and 

said step of controlling a lock controls said 
lock means to release a lock when said step of re- 
ceiving authentication result information receives 
sard permission information as said authentication 
result information from said movable body manage- 
ment apparatus 

103. A computer-readable recording medium to record 
a program executed on a computer for a movable 
body management apparatus in a movable body 
rental system comprising a movable body appara- 
tus to be rented and said movable body manage- 
ment apparatus to manage said movable body ap- 
paratus, said recording medium configured to 
record a program for executing the steps of: 

receiving authentication information from said 
movable body apparatus; 
transmitting authentication result information 
corresponding to said authentication informa- 
tion received at said step of receiving authenti- 
cation information to said movable body appa- 
ratus; 

receiving information indicating said mileage 
from said movable body apparatus; 
receiving information indicating said driving 
time from said movable body apparatus; 
calculating a fee of said movable body appara- 
tus according to said mileage received by said 
distance information reception means and said 
driving time received by said time information 
reception means; and 

performing settlement processing for a fee of 
said movable body apparatus based on a result 
of said step of calculating a fee 

104 The computer- readable recording medium accord- 
ing to claim 1 03, said recording medium configured 
to record a program for executing the step of: 

determining whether payment is possible 
based on payable information as said authen- 
tication information received at said step of re- 
ceiving authentication information from said 
movable body apparatus, wherein 

said step of transmitting authentication result 
information transmits permission information as 


said authentication result information to said mov- 
able body apparatus when said determination step 
determines that payment is possible 

5 105 The computer-readable recording medium accord- 
ing to claim 1 04, said recording medium configured 
to record a program for executing the steps of: 

receiving an authentication request including 
10 identification information about a user transmit- 

ted via amobilecommunicationterminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
*5 said identification information included in said 

authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
20 information transmits said permission information 
when said step of performing authentication 
processing grants authentication and said determi- 
nation step determines payment is possible 

35 106.The computer-readable recording medium accord- 
ing to claim 1 03, said recording medium configured 
to record a program for executing the steps of: 

receiving an authentication request including 
30 identification information about a user transmit- 

ted via amobile communication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
35 said identification information included in said 

authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
40 information transmits said permission information 
when said step of performing authentication 
processing grants authentication 

107 The computer-readable recording medium accord- 
45 ing to claim 1 03, said recording medium configured 
to record a program in which said step of calculating 
a fee differentiates said fee according to a position 
where said movable body apparatus is returned 

50 1 08 The computer-readable recording medium accord- 
ing to claim 1 07, said recording medium configured 
to record a program in which said step of calculating 
a fee sets a higherfee when said movable body ap- 
paratus is returned to a position different from a pre- 

55 determined return position than when it is returned 
to said return position 

109.The computer-readable recording medium accord- 
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ing to claim 1 03, said recording medium configured 
to record a program in which said step of calculating 
a fee calculates said fee based on said driving time 
and an average driving time which is determined ac- 
cording to said mileage 5 

110 A computer-readable recording medium to record 
a program executed on a computer for a movable 
body management apparatus in a movable body 
rental system comprising a movable body appara- 
tus to be rented and said movable body manage- 
ment apparatus to manage said movable body ap- 
paratus, said recording medium configured to 
record a program for executing the steps of: 

receiving authentication information from said 
movable body apparatus; 
transmitting an authentication result corre- 
sponding to said authentication information re- 
ceived at said step of receiving authentication 
information to said movable body apparatus; 
receiving said current positional information 
from said movable body apparatus; 
measuring mileage of said movable body ap- 
paratus by using said current positional infor- 
mation received at said step of receiving a cur- 
rent position; 

measuring a driving time of said movable body 
apparatus according to said current positional 
information received at said step of receiving a 
current position; 

calculating a fee of said movable body appara- 
tus according to said mileage received at said 
step of measuring mileage and said driving time 
received at said step of measuring a driving 
time; and 

performing settlement processing for a fee of 
said movable body apparatus based on a result 
of said step of calculating a fee 

111. The computer-readable recording medium accord- 
i ng to clai m 11 0 , s aid record i n g medium conf ig u red 
to record a program for executing the step of: 


11 2. The computer- readable recording medium accord- 
ing to claim 111 , recording a program for executing 


the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted vfa a mobile communication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 
said step of transmitting authentication result 
information of said movablebody management 
apparatus transmits said permission informa- 
tion when said step of performing authentica- 
tion processing grants authentication and said 
determination step determines payment is pos- 
sible 

113The computer-readable recording medium accord- 
ing to claim 110, recording a program for executing 
the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a rnobilecommunication terminal owned 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 

said step of transmitting authentication result 
information transmits said permission information 
when said step of performing authentication 
processing grants authentication 

114,The computer-readable recording medium accord- 
ing to claim 110, said recording medium configured 
to record a program in which said step of calculating 
a fee differentiates said fee according to a position 
where said movable body apparatus is returned 

115The computer-readable recording medium accord- 
ing to claim 114, said recording medium configured 
to record a program in which said step of calculating 
a fee sets a higher fee when said movable body ap- 
paratus is returned to a position different from a pre- 
determined return position than when it is returned 
to said return position 

116 The computer-readable recording medium accord- 
ing to claim 110, said recording medium configured 
to record a program in which said step of calculating 
a fee calculates said fee based on said driving time 
and an average driving time which is determined ac- 
cording to said mileage 
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determining whether payment is possible 
based on payable information as said authen- 
tication information received at said step of re- 
ceiving authentication information from said 
movable body apparatus, wherein 

50 

said step of transmitting authentication result 
information transmits permission information as 
said authentication result information to said mov- 
able body apparatus when said determination step 
determines that payment is possible 55 
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11 7. A computer-readable recording medium to record 
a program executed on a computer for a movable 
body apparatus in a movable body management 
system comprising a movable body apparatus to be 
rented and a movable body manageme nt apparatus 
to manage said movable body apparatus, said re- 
cording medium configured to record a program for 
executing the steps of: 

receiving movable body retrieval information 
from a user's mobile communication terminal; 
and 

notifying said user of a local apparatus position 
when said step of receiving retrieval informa- 
tion receives movable body retrieval informa- 
tion addressed to the local apparatus 

11 8. The computer-readable recording medium accord- 
ing to claim 117, said recording medium configured 
to record a program for executing the steps of: 

transmitting authentication information to said 
movable body management apparatus; 
receiving authentication result information re- 
turned in response to said authentication infor- 
mation; 

receiving permission information from said 
movable body management apparatus; and 
controlling lock means to release a lock for pre- 
venting the use of said movable body appara- 
tus when said step of receiving permission in- 
formation receives said permission informa- 
tion 

119.,The computer-readable recording medium accord- 
ing to claim 118, said recording medium configured 
to record a program for executing the step of: 

accepting input of payable information, wherein 

said step of transmitting authentication infor- 
mation transmits said payable information accepted 
at said step of accepting payable information as 
said authentication information to said movable 
body management apparatus; and 

said step of controlling a lock controls said 
lock means to release a lock when said step of re- 
ceiving authentication result information receives 
said permission information as said authentication 
result information from said movable body manage- 
ment apparatus 

120.A computer-readable recording medium to record 
a program executed on a computer for a movable 
body management apparatus in a movable body 
management system comprising a movable body 
apparatus to be rented and said movable body man- 
agement apparatus to manage said movable body 


apparatus, said recording medium configured to 
record a program for executing the steps of: 

receiving a current position of said movable 
s body apparatus transmitted from said movable 

body apparatus; 

receiving a provision request for positional in- 
formation about a nearby movable body trans- 
mitted from a user's mobile communication ter- 

10 minal; and 

transmitting information indicating a current po- 
sition of a nearby movable body apparatus to 
said mobile communication terminal transmit- 
ting said provision request when said step of 

15 receiving a provision request receives said pro- 

vision request 

121 The computer-readable recording medium accord- 
ing to claim 1 20, said recording medium configured 

20 to record a program in which said step of transmit- 
ting positional information transmits information in- 
dicating a current position of said movable body ap- 
paratus and movable body retrieval information for 
retrieving said movable body apparatus 

25 

122 The computer-readable recording medium accord- 
ing to claim 1 20, said recording medium configured 
to record a program in which 

said step of receiving a current position is also 
30 capable of receiving said current position from a 
mobile communication terminal used by a user who 
wants to use said movable body apparatus; and 

said step of transmitting positional information 
retrieves a movable body nearest to said mobile 
35 communication terminal based on said current po- 
sition of said mobile communication terminal re- 
ceived at said step of receiving a current position 

123.The computer-readable recording medium accord- 
40 jng to claim 1 20, said recording medium configured 
to record a program for executing the steps of: 

receiving said authentication information from 
said movable body apparatus; and 
45 transmitting authentication result information 

corresponding to said authentication informa- 
tion received at said step of receiving authenti- 
cation information to said movable body appa- 
ratus 

50 

124 The computer-readable recording medium accord- 
ing to claim 1 23, said recording medium configured 
to record a program for executing the step of: 

55 determining whether payment is possible 

based on payable information as said authen- 
tication information received at said step of re- 
ceiving authentication information from said 
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movable body apparatus, wherein 
said step of transmitting authentication result 
information transmits permission information 
as said authentication result information to said 
movable body apparatus when said determine- 5 
tion step determines that payment is possible 

125 The computer-readable recording medium accord- 
ing to claim 120, recording a program for executing 
the steps of: 10 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 
by said user of said movable body apparatus; 15 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 
receiving an authentication request, wherein 20 

said step of transmitting authentication 
result information of said movable body man- 
agement apparatus transmits said permission 
information when said step of performing au- 
thentication processing grants authentication 25 
and said determination step determines pay- 
ment is possible 

126The computer-readable recording medium accord- 
ing to claim 120, recording a program for executing so 
the steps of: 

receiving an authentication request including 
identification information about a user transmit- 
ted via a mobile communication terminal owned 35 
by said user of said movable body apparatus; 
and 

performing authentication processing based on 
said identification information included in said 
authentication request received at said step of 40 
receiving an authentication request, wherein 

said step of transmitting authentication result 
information of said movable body management ap- 
paratus transmits said permission information when 45 
said step of performing authentication processing 
grants authentication 
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Claim 42: Though theirs are the descriptions of "information 
transmission means", "the authentication information", "the lock means", 
and "the lock control means", any preceding description for these elements 
is not given in Claim 42 and the quoted Claim 4 0 and, therefore, the content 
of the description is very unclear 

Claim 52: Though there is the description of "the discrimination 
process" , any preceding description is not given in Claim 52 and the quoted 
Claim 50 and, therefore, the content of the description is very unclear 

Claim 63; Though there are the descriptions of "the authentication 
information transmission process" , "the authentication information" , "the 
payment information" , " the lock control process" , " the authentication result 
information", "the utilization permission inf onnatioTi" , "the 
authentication result receiving processor and "the authentication 
inf ormat ion receiving process" , anypreceding description for these elements 
is not given in Claim 68 and the quoted Claim 64 and, therefore, the content 
of the description is very unclear. 

Claim 69: Claim 68 is not clear and, therefore, the content of the 
description in Claim 69 quoting Claim 63 is very unclear 

Claim 91: Claim 92 itself is quoted and, therefore, the content of 
the description is very unclear. 

Claim 125: Though there are the descriptions of "the discrimination 
process" and "the utilization permission information, any preceding 
description is not given in Claim 12 5 and the quoted Claim 12 0 and, therefore , 
the content of the description is very unclear . 

Claim 126; Though there are the descriptions of "the authentication 
result information transmission process" and "the utilization permission 
information", any preceding description i3 not given in Claim 126 and the 
quoted Claim 120 and, therefore, the content of the description is very 
unclear . 
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Claims 1-7, 22-23, 26-32, 50-56, 71-72, 75-B1, 99-100, and 103-109 
(called the group A) are so linked that, in a movable body rental system, 
a movable body transmits authentication information and a movable body 
control device transmits the authenticated results according to the 
authentication inf ormation, the movable body controls a lock means according 
to the authenticated results, the movable body measures a travel distance 
and a travel time and transmits the information to the movable body control 
device, and the movable body control device calculates a utilization fee 
based on the travel distance and travel time far settlement. 

Claims 8-14, 34-25, 33-39, 57-63 , 73 -74, 82-88, 101-102, and 110-116 
{called the group 3) are so linked that, in the movable body rental system, 
the movable body transmits the authentication information, the movable body 
control device transmits the authenticated results according to the 
authentication information, the movable body controls a lock means according 
to the authenticated results, detects its position at specified time 
intervals, and transmits the information showing its position, the movable 
body control device measures the travel distance and the travel time by 
using the received information on position, and calculates the utilization 
fee based on the travel distance and travel time for settlement, 

The common matter pertaining to the groups A and B are , in the movable 
body rental system, to transmit the authentication information from the 
movable body, transmit the authenticated results according to the 
authentication information from the movable body control device, control 
the lock means according to the authenticated results by the movable body, 
and calculate the utilization fee based on the travel distance and travel 
time for settlement by the movable body control device. 

As the result of Investigation, in a car {equivalent to movable body) 
rental system, it was found that a car rental system, wherein a member code 
for authentication is transmitted from a car to a command room (equivalent 
to movable body contr ol device) , the command room judges based on the member 
code on whether the car can be used or not and transmits the judgment to 
the car j a door is unlocked and an engine start is permitted according to 
the results, a cumulative travel distance and a travel time are measured 
by the movable body and, when the car is returned, the utilization fee 
of a vehicle is calculated based on the travel distance and travel time 
and the calculated result is transmitted to the command room, and a fee 
request treatment (equivalent to settlement) such as payment from a bank 
account is performed in the command room, is described in JP OS- 15914 3 A 
(OMROW) , June 25, 1993 {25.06 93) , 

Also, the configuration for performing the calculation of fees by 
an external control device without performing on a movable body side is 
described in JP 08-1019 93 A (Daimler Benz Aktiengesellschaf t) April IS, 
1996 {16.04 96) and JP 61-210497 A (rateishi Denki K. K ) Sep. 1&, 19B6 
(13. 09 86) . 

As a result, the common matter above is still at a level of a prior 
^t, in the meaning of the second sentence of FCT rule 13 2, the common 
matter is not special technical matter . 

Accordingly, the group A and the group B have such different major 
parts that the group A acquires the travel distance and the travel time 
by the movable body and transmits the results to the movable body control 
device, and the group B acquires the information on position by the movable 
body and transmits the information to the movable body control device, and 
measures the travel distance and time by the movable body control device 
There is no common matter considered to be a special technical matter 
pertaining to both thereof in the meaning of the second sentence of PCI 
rule 13.2 and, therefore, any technical relation including same or 
corresponding special technical features in the meaning of PCT rule 13 cannot 
be found between these inventions different from each other.. 
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(2) Claims 15-21, 43 49, S4-70, 92-98, and 120-126 (called t be group 
C) are so linked that, in a movable body control system, a movable body 
measures the position by a position measuring system and transmits the 
information showing the present position, a movable body control device 
receives, from the movable body, the information on present position of 
the movable body and transmits the information showing the present position 
of the nearby movable body to a portable communication terminal when 
receiving, froui the portable communication terminal of a user, the request 
for supply of the information on position of a movable body device, 

The common matter pertaining to the groups A and 3 is only the matter 
of exchanging any data between the movable body and the movable body control 
device, and the matter is still at a level of a prior art and, therefore, 
the common matter 1 is not a special technical matter in the meaning of the 
second sentence of PCT rule 13.2.. 

Accordingly, the groups A and G have such purposes and major parts 
different from each other that the group A performs an accounting and a 
settlement based on the travel distance and time of the movable body and 
the group C performs the presentation of the information on the nearby movable 
body requested from the portable communication terminal There is no common 
matter considered tobe a special technical matter pertaining to both thereof 
in the meaning of the second sentence of PCT rule 13 .2 and, therefore, any 
technical relation including same or corresponding special technical 
features in the meaning of PCT rule 13 cannot be found between these inventions 
different from each other 

(3) Claims 40-42, 89-92, and 117-119 (called the group D) axe so 
linked that a movable body notifies a user of the position thereof when 
receiving the inf orraat ion on retrieval tr ansmitted from the portable terminal 
of the user, 

The common matter pertaining to the groups A and S above is only 
such a matter that the movable body performs any treatment and the matter 
is clearly still at a level of a prior art and, therefore, the common matter 
is not a special technical matter in the meaning of the second sentence 
of PCI rule 13 .. 2 

Accordingly, the groups A and D have such purposes and major parts 
different from each other that the group A performs the accounting and the 
settlement based on the travel distance and time of the movable body and 
the group D performs the notification of the position of the movable body 
to a user who requests the information from a port able communication terminal 
There is no common matter considered to be a special technical matter 
pertaining to both thereof in the meaning of the second sentence of PCI 
rule 13,2 and, therefore, any technical relation including same or 
corresponding special technical features in the meaning of PCT rule 13 cannot 
be found between these inventions different from each other,. 

As a result , it is clear that Claims 1-12 S do not meet the requirements 
for unity of the inventions, and the number of inventions is four 
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